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INTRODUCTION 

Knowledge of t h e  v e r t i c a l  d i s t r i b u t i o n  of eggs and l a r v a e  of 
t h e  n o r t h e r n  anchovy, Enur a u l i s  m0rdax.r i s  needed f o r  conduct ing 
research c ru i se s  d e s i g n e d  t o  e s t i m a t e  t h e  spawning  biomass of 
t h a t  species. O b l i q u e  and v e r t i c a l  plankton n e t  tows  employed i n  
v a r i o u s  e s t i m a t i o n  methods (Smi th  and Richardson, 1977; L a s k e r ,  
1985) m u s t  encompass t h e  e n t i r e  v e r t i c a l  e x t e n t  of anchovy eggs 
and la rvae .  Ahlstrom's (1959) s tudy  of the v e r t i c a l  d i s t r i b u t i o n  
of i c h t h y o p l a n k t o n  s p e c i e s  o f f  s o u t h e r n  C a l i f o r n i a  and  Baja  
C a l i f o r n i a  provided in fo rma t ion  on eggs and l a r v a e  of anchovy b u t  
was based on only  22 L e a v i t t  n e t  series taken  from 1 9 4 1  t o  1955. 
Despi te  t h i s  l i m i t a t i o n ,  more recent s t u d i e s  (Richardson, 1973; 
Brewer e t  al.1 1 9 8 1 ;  S c h l o t t e r b e c k  and Conna l ly r  1982;  B o e h l e r t  
e t  a 1 . r  1985)  h a v e  g e n e r a l l y  c o n f i r m e d  t h e  r e s u l t s  of Ah l s t rom 
(1959) .  None of these  s t u d i e s  h a s  used  t h e  more advanced  
m u l t i p l e  open ing  and  c l o s i n g  n e t  s y s t e m s  (Wiebe e t  a 1 . r  1 9 7 6 ;  c 

Pommeranz e t  a1.r 1 9 7 9 l ;  Sameoto  e t  a1.t 1980)  t h a t  s e r i a l l y  
sample d i sc re t e  d e p t h  s t r a t a  and a s s o c i a t e d  e n v i r o n m e n t a l  
parameters.  I n  view of t h i s  w e  conducted a cruise  dur ing  March- 
A p r i l  1 9 8 0  a b o a r d  t h e  S c r i p p s  I n s t i t u t i o n  of Oceanography 
research  v e s s e l  B, Scrir>Ds, u s i n g  t h e  M E S S H A I  s y s t e m  
(Pommeranz e t  a1.t 1979)  a s  t h e  p r i m a r y  sampler. T h i s  r e p o r t  
p r e s e n t s  a de ta i led  l i s t i n g  of d a t a  c o l l e c t e d  on t h a t  cruise. A 
s e p a r a t e  p a p e r  p r o v i d i n g  a n  a n a l y s i s  of t h e s e  d a t a  i s  i n  
p repa ra t ion .  

METHODS 

The cruise, des igna ted  8003-EBI took p l a c e  a t  two sampling 
s i tes  i n  t h e  S o u t h e r n  C a l i f o r n i a  B i g h t  ( F i g u r e  1). The f i r s t  
s i t e !  o c c u p i e d  March 19-27, was a t  33"  1 1 . 1 ' N ~  118"  16.5lW and  
c o r r e s p o n d s  t o  C a l i f o r n i a  C o o p e r a t i v e  O c e a n i c  F i s h e r i e s  
I n v e s t i g a t i o n s  (CalCOFI)  s t a t i o n  90.2 35.8, hereafter referred t o  
a s  s t a t i o n  90.36. T h e  p o s i t i o n  of t h e  second  s t a t i o n ,  o c c u p i e d  
March 29-Apr i l  6 ,  was 33" 28.5IN1 117"  47.0'W and c o r r e s p o n d s  t o  
C a l C O F I  s t a t i o n  90.0 2 8 . 2 r  h e r e a f t e r  re fe r red  t o  a s  s t a t i o n  
90.28. 

Four types  of plankton n e t s  were used--the Manta n e t  (Brown 
and Chengr 1981) f o r  sampling t h e  s e a  surface l a y e r ,  t h e  MESSHAI 
s y s t e m  f o r  s a m p l i n g  d i s c r e t e  s t r a t a  of t h e  upper  5 0  m and t h e  
u p p e r  2 0 0  m t  t h e  C a l C O F I  Bongo ( C a l B O B L )  n e t  ( S m i t h  a n d  
Richardsonr 1977) for obl ique  i n t e g r a t e d  samples  of t h e  upper 200 
m t  a n d  t h e  Open ing /C los ing  Bongo ( O / C  BOBL) n e t  (McGowan and  
Brown, 1966)  f o r  o b l i q u e  i n t e g r a t e d  s a m p l e s  of t h e  upper  200 m 
and of t h e  200-400 m s t r a t u m .  A complete n e t  sampling sequence 
f o r  a day or  n i g h t  s t a t i o n  (Table 1, F i g u r e  2) c o n s i s t e d  of: (1) 

'Pornmeranzr T.r H. F i s c h e r ,  C. Herrmann, A. Kchn, and K. Ohm. 
The m u l t i p l e  high-speed zooplankton sampler "MESSHAI." I C E S  C. 
M.r Pos te r  No. 4 .  
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a Manta tow, ( 2 )  a n  ob l ique  MESSHAI s a m p l e  of 1 0  m s t r a t a  from 50 
m t o  t h e  sur face ,  ( 3 )  a n  o b l i q u e  MESSHAI s a m p l e  of 4 0  m s t r a t a  
from 200  m t o  t h e  surface,  ( 4 )  a second  50 m MESSHAI sampler  ( 5 )  
a second  Manta tow, ( 6 )  a n  o b l i q u e  bongo tow s a m p l i n g  t h e  uppe r  
200  m u s i n g  e i t h e r  t h e  C a l B O B L  ( s t a t i o n  90.28) o r  t h e  O/C  BOBL 
( s t a t i o n  90.361, and (7 )  a n  o b l i q u e  O / C  BOBL tow s a m p l i n g  t h e  
2 0 0 - 4 0 0  m d e p t h  s t r a t u m .  B e f o r e  each n e t  tow s e r i e s  t w o  o t h e r  
t y p e s  of s a m p l e s  were t a k e n  ( T a b l e  1). A f r e e  f a l l  p a r t i c l e  
s a m p l e r  ( L a s k e r  a n d  Brown,  1 9 8 0 )  was d e p l o y e d  t o  measure 
c o n c e n t r a t i o n  of 20-100pm p a r t i c l e s  t o  a dep th  of 88 m and  a 
p u m p  and f l u o r o m e t r y  s y s t e m  ( L a s k e r r  1978)  was used  t o  o b t a i n  a 
c h l o r o p h y l l  p r o f i l e  down t o  4 0  m. A d e s c r i p t i o n  of t h e  f o u r  
ich thyoplankton  samples and t h e i r  deployment is  g iven  below. 

Manta 

The  Manta n e t  had  a mouth open ing  of 15.5 c m  by 86 c m r  a 
d i g i t a l  f l o w m e t e r  mounted i n  t h e  center  of t h e  mouth,  and  mesh 
s i z e  of 333 pm. The n e t  was towed o f f  a s t a r b o a r d  d a v i t  f o r  5 
m i n u t e s .  A t o t a l  o f  1 7  tows (10 dayt  7 n i g h t )  were t a k e n  on 
90.36 and 24 tows (13 d a y / l l  n igh t )  were taken on 90.28 (Table  1, 
F i g u r e  21. 

lrlESSHAI 

The Messhai system ( F i g u r e  3)  c o n s i s t s  of a sampler  towed by 
a c o n d u c t o r  cable,  a deck u n i t  w i t h  a n  XYY r e c o r d e r  a n d  a 
mic rocompute r  w i t h  i t s  p e r i p h e r a l s  ( t e r m i n a l ,  d u a l  d i s k e t t e  
dr iver  p r i n t e r ,  and p l o t t e r ) .  The sampler has  s e r i a l  Tucker-type 
o p e n i n g - c l o s i n g  mouths  ( D a v i e s  and Barham, 1969) of  25 x 25 c m  
f o r  6 n e t s  made of m o n o f i l a m e n t  n y l o n  w i t h  a mesh s i z e  of  300 pm. 
I t  c a r r i e s  a hydrosonde ,  Le., t h e  u n d e r w a t e r  e l e c t r o n i c s  
packager  and  a n e t  re lease  s y s t e m  c o n n e c t e d  t o  t h e  hydrosonde .  
The n e t  mou ths  a r e  s e q u e n t i a l l y  opened and c l o s e d  by o p e r a t i n g  
t h e  re lease g e a r  f rom t h e  deck u n i t  v i a  t h e  c o n d u c t o r  cab le  and  
t h e  hydrosonde .  The n e t  re lease  s y s t e m  c o n s i s t s  of a motor- 
actuated cam t h a t  t r i p s  n e t  bars which  are  under t e n s i o n  s u p p l i e d  
by e las t ic  cords. The n e t  cod ends are  W C  c y l i n d e r s  f i t t e d  w i t h  
300 I-Lm n y l o n  mesh s c r e e n s  and  a t t a c h e d  t o  a magaz ine  a t  t h e  end  
of t h e  s a m p l e r  f rame.  S e n s o r s  f o r  d e p t h  and t e m p e r a t u r e  a r e  
mounted on t h e  hydrosonde.  One f l o w m e t e r  i s  i n s t a l l e d  i n  t h e  
mouth opening for measuring water volume s t r a i n e d  and another  one 
below t h e  mouth f o r  measuring d i s t a n c e  t r a v e l e d  ( F i g u r e  3).  Both 
f lowmeters  are  connected t o  t h e  hydrosonde. C a l i b r a t i o n  va lues  
of t h e  s e n s o r s  a r e  e n t e r e d  i n t o  t h e  mic rocompute r  b e f o r e  t h e  
f i r s t  tow of t h e  cruise. The fou r  parameters  a r e  measured i n  1- 
second i n t e r v a l s .  During t h e  tows a l l  v a l u e s  of t h e s e  parameters  
are t r a n s m i t t e d  from t h e  hydrosonde t o  t h e  deck u n i t  where they 
a re  d i s p l a y e d  d i g i t a l l y  and  s t o r e d  i n  10 - second  i n t e r v a l s ,  
t oge the r  w i t h  t h e  n e t  number and time e l apsed  from opening. Data 
o n  d i s t a n c e  t r a v e l e d  by t h e  s a m p l e r  a r e  u s e d  f o r  o n - l i n e  
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c a l c u l a t i o n  of t h e  s p e e d  of t h e  s a m p l e r .  The  v a l u e s  of two  of 
t h e  measured p a r a m e t e r s ,  u s u a l l y  d e p t h  and volume of water  
s t r a i n e d ,  are  p l o t t e d  on t h e  XYY recorder .  

Dur ing  each tow t h r e e  l i s t s  a r e  g e n e r a t e d  by t h e  computer .  
The f i r s t  l i s t  i n c l u d e s  in fo rma t ion  on tow i d e n t i f i c a t i o n ,  time, 
and l o c a t i o n ,  t h e  second l i s t  g i v e s  a l l  d a t a  s t o r e d  i n  10-second 
i n t e r v a l s ,  and t h e  t h i r d  g i v e s  d a t a  summaries. The l a t t e r  
i n c l u d e  t h e  d a t a  on tow d u r a t i o n ,  d i s t a n c e  t r a v e l e d  by t h e  
sample r !  and water volume s t r a i n e d  f o r  each of t h e  s i x  n e t s .  
Also  t h e y  l i s t  t h e  minimum, maximum! mean, s t a n d a r d  d e v i a t i o n r  
and c o e f f i c i e n t  of v a r i a t i o n  of t h e  depth,  t empera tu re  speed data  
f o r  each net! which  are calculated from t h e  v a l u e s  stored i n  10- 
second i n t e r v a l s .  

For cruise 8003-EB t h e  MESSHAI sampler was deployed from an 
A-frame a t  t h e  s t e r n  of t h e  ship. All tows were s tepped  ob l ique  
h a u l s  a t  e i t h e r  5 0  m or 2 0 0  m maximum dep th .  I n  t h e  s h a l l o w  t o w s  
t h e  sampler was l o w e r e d  t o  50  m w i t h  t h e  f i r s t  n e t  open. N e t s  2- 
6 were then  a c t i v a t e d  s e q u e n t i a l l y  through an obl ique  tow p a t h  t o  
s a m p l e  f i v e  d i s c r e t e  1 0  m s t r a t a .  I n  each s t r a t u m  t h e  s a m p l e r  
was r e t r i e v e d  i n  2-1/2 meter s t e p s  a t  2-minute i n t e r v a l s ,  w i t h  a 
t o t a l  of  5 h o r i z o n t a l  p h a s e s  p e r  s t r a t u m  ( F i g u r e  4 ) .  For  n e t  6 
t h e  l a s t  h o r i z o n t a l  p h a s e  was d e l e t e d  t o  a v o i d  t u r b u l e n c e  and  
damage from t h e  s h i p ' s  p rope l l e r .  The same procedures  were used  
f o r  t h e  200 m t o w s  e x c e p t  t h a t  5 d i s c r e t e  4 0  m s t r a t a  were 
sampled.  The s a m p l e r  was r e t r i e v e d  i n  5 m s t e p s  a t  2 m i n u t e  
i n t e r v a l s  w i t h  a t o t a l  of 9 h o r i z o n t a l  phases  per depth stratum 
( F i g u r e  4 ) .  A t o t a l  of  1 8  s h a l l o w  t o w s  (10 day/8 n i g h t )  and  9 
deep tows (5 day14 n i g h t )  were taken on 90.36 and 24 shal low tows 
(12 d a y / l 2  n i g h t )  and  1 2  d e e p  t o w s  ( 6  day/6 n i g h t )  were t a k e n  on 
90.28 ( F i g u r e s  5 and  6). T h r e e  tows ,  n u m b e r s  2, 4 ,  and 5 were 
discarded because of technical  problems w i t h  t h e  sampling system 
a n d  o n e  tow! number  3 5  was i n t e r r u p t e d  b u t  c o m p l e t e d  by 
supplementary sampling. Improper p r e s e r v a t i o n  resu l ted  i n  t h e  
l o s s  of anchovy eggs  i n  n e t  4 of tow 42 and t h e  loss of t h e  
e n t i r e  sample from n e t  3 of tow 61. 

Q/C BOBL 

The O / C  BOBL t o w s  sampled 0-200 m and 2 0 0 - 4 0 0  m s t r a t a  on 
s t a t i o n  90.36 and  o n l y  t h e  2 0 0 - 4 0 0  m s t r a t u m  on s t a t i o n s  90.28. 
The n e t s  had mouth diameters of 7 1  cm and a mesh s i z e  of 333 pm. 
A f l o w m e t e r  was mounted i n  t h e  mouth open ing  of t h e  s t a r b o a r d  
n e t .  F o r  t h e  s h a l l o w  t o w s  t h e  n e t  was l o w e r e d  c l o s e d  t o  
a p p r o x i m a t e l y  2 0 0  m ( 3 0 0  m w i r e  o u t ) !  opened a t  d e p t h  w i t h  a 
messenger and r e t r i e v e d  according t o  s t anda rd  C a l C O F I  procedures  
f o r  o b l i q u e  h a u l s  ( S m i t h  and R i c h a r d s o n ,  1977) .  For  t h e  deep 
tows t h e  n e t  was l o w e r e d  c l o s e d  t o  a p p r o x i m a t e l y  4 0 0  m (600 m 
wire o u t ) ,  opened w i t h  a messenge r ,  r e t r i e v e d  a s  a s t a n d a r d  
ob l ique  h a u l  t o  a p p r o x i m a t e l y  200  rnr  and t h e n  c l o s e d  w i t h  a 
second messenger. A t o t a l  of 7 shal low tows ( 4  day/3 n igh t )  and 
7 deep tows  ( 4  day /3  n i g h t )  were made on 90.36 and a t o t a l  of 1 0  
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deep tows (5 day/5 n ight )  were made on 90.28 (Table l r  Figure  2 ) .  
There was one f a i l u r e  i n  n e t  c losu re ;  dur ing  deep tow no. 19 t h e  
s t a r b o a r d  n e t  d i d  no t  c l o s e  and sampled t h e  0-400 m water column. 

CalBOBL 

A s t anda rd  CalBOBL n e t  equipped w i t h  333 pm mesh was used t o  
sample t h e  0-200 m s t ra tum on s t a t i o n  90.28. C a l C O F I  procedures  
f o r  o b l i q u e  t o w s  were f o l l o w e d  ( S m i t h  and R i c h a r d s o n ,  1977)  
e x c e p t  t h a t  t h e  s y s t e m  f o r  r i g g i n g  t h e  tow cable  on t h e  IL B, 
Scrims required a s lower payout speed (about 33 m wire/minute) .  
A t o t a l  of  11 t o w s  (6 day/5  n i g h t )  were made on 90.28 (Tab le  lr 
F i g u r e  2 ) .  

Sampling a c t i v i t i e s  on each s t a t i o n  were scheduled t o  run on 
a 24-hour b a s i s  w i t h  consecut ive  day and n i g h t  series; howeverr 
on s t a t i o n  90.36 t h i s  was i n t e r r u p t e d  by heavy seas  on March 2 1  
and March 26 a n d  on s t a t i o n  90.28 a ma jo r  s t o r m  p r e c l u d e d  
s a m p l i n g  on A p r i l  1 - 2  ( F i g u r e s  7 and 8 ) .  On s t a t i o n  90.28 
sampling a c t i v i t y  was coord ina ted  w i t h  D r .  M. Mull in  (Food Chain 
Research Groupr Sc r ipps  I n s t i t u t i o n  of Oceanography) I aboard M/V 
F i s h e r e t t e r  who made day and  n i g h t  pump s t a t i o n s  s i m u l t a n e o u s  
w i t h  our  tows. T h e  F i s h e r e t t e  a r r i v e d  on s t a t i o n  a t  abou t  0900 
and  2 1 0 0  P a c i f i c  S t a n d a r d  T i m e  and a v e r t i c a l  s e r i e s  of pump 
samples t o  5 0  m a t  5 m i n t e r v a l s  was taken  (Mul l in  e t  a1.r 1985). 

Shipboard process ing  and p r e s e r v a t i o n  of t h e  n e t  tow samples 
f o l l o w e d  s t a n d a r d  p r o c e d u r e s  of CalCOFI ( S m i t h  and  R i c h a r d s o n ,  
1977)  e x c e p t  t h a t  59 s a m p l e s  were p r e s e r v e d  i n  80% e t h a n o l  f o r  
s t u d y  of d a i l y  g r o w t h  i n c r e m e n t s  of t h e  o t o l i t h s  of anchovy 
l a r v a e .  P l a n k t o n  v o l u m e  d e t e r m i n a t i o n ,  s o r t i n g r  a n d  
i d e n t i f i c a t i o n  of i c h t h y o p l a n k t o n  f o l l o w e d  s t anda rd  procedures  
described i n  Kramer e t  a l .  (1972)  a n d  S m i t h  and R i c h a r d s o n  
(1977) .  A l l  f i s h  l a r v a e  were i d e n t i f i e d  t o  t h e  l o w e s t  t a x o n  
p o s s i b l e .  T h e  e m b r y o n i c  s t a g e s  of  t h e  a n c h o v y  e g g s  were 
determined according t o  t h e  methods of Moser and Ahlstrom (1985) 
and then  t h e  ages  of t h e  eggs were estimated by t h e  method of Lo 
(1985) .  Anchovy l a r v a e  were measured t o  t h e  n e a r e s t  0.5 m m ;  
l e n g t h  measu remen t s  of o t h e r  f i s h  l a r v a e  (OFL) were made t o  0 . 1  
mm. 

EXPLANATION OF TABLES 

There a r e  59 t a b l e s  i n  t h i s  repor t .  Tables 1-13 p r e s e n t  t h e  
data collected on C r u i s e  8003-EB and Tables 14-59 are a ser ies  of 
s t a t i s t i c a l  summaries of t h a t  data .  T a b l e  1 g i v e s  t h e  o r d e r  of  
s t a t i o n  occupancyr t h e  chronology f o r  a l l  n e t s  and samplers r  and 
some e n v i r o n m e n t a l  o b s e r v a t i o n s  ( s u r f a c e  t e m p e r a t u r e 1  wind  
c o n d i t i o n s r 2  sea s t a t e r  and sky  c o v e r ) .  T a b l e  2 l i s t s  tow d a t a  

'The v a l u e  9 9 9  i n d i c a t e s  t h a t  t h e  wind d i r e c t i o n  c o u l d  n o t  be 
determined. 
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f o r  t h e  41 Manta n e t  t ows t  i n c l u d i n g  d a t e r  d u r a t i o n ,  and volume 
f i l t e r e d .  A l s o  l i s t e d  a r e  sample  da ta ,  i n c l u d i n g  d i s p l a c e m e n t  
plankton volume, numbers of anchovy eggs and l a r v a e  and numbers 
of a l l  o t h e r  f i s h  e g g s  and  l a r v a e .  V a l u e s  per 1 0 0  m 3  of  water 
s t r a i n e d  a r e  a l s o  l i s t e d  f o r  anchovy eggs  a n d  l a r v a e .  T a b l e  3 
l i s ts  t h e  numbers of anchovy eggs of each s t a g e  and estimated age 
f o r  each Manta tow. I n  a d d i t i o n  t o  t h e  11 morphological stages,  
t h e  numbers of d i s i n t e g r a t e d  ( D i s . 1  eggs a r e  a l s o  l i s t ed .3  There 
a r e  6 age c a t e g o r i e s ,  S I  Ar BI C, Dt and E. Age rrS1r r e fe r s  t o  
newly-spawned e g g s  c o l l e c t e d  be tween  1800 and 0 2 0 0 .  "A" t o  "E" 
age c l a s s e s  re fe r  t o  O r  lr 2, 3 ,  and 4 day eggs  i n  c o n s e c u t i v e  
2 4 - h o u r  p e r i o d s  f rom 0 2 0 0  t o  0 2 0 0  (see Lor 1985) .  Table  4 l i s t s  
t h e  number of anchovy l a r v a e  i n  0.5-mm l e n g t h  c l a s ses  f rom 2 t o  
1 5  mm. L a r v a e  l a r g e r  t h a n  15  m m  a r e  lumped i n  one  c a t e g o r y  a n d  
t h e r e  i s  a c a t e g o r y  f o r  d i s i n t e g r a t e d  ( D i s . 1  l a r v a e .  T a b l e  5 
l i s t s  t h e  tow d a t a  f o r  t h e  6 0  M E S S H A I  tows.  Al though t h e  t o w s  
a r e  numbered c o n s e c u t i v e l y  f rom 1 t o  63,  t o w s  2 r  4 1  and 5 were 
e l imina ted  because of t e c h n i c a l  f a i l u r e .  For each tow t h e  da te  
and  s t a r t  t i m e  a r e  g i v e n  and f o r  e a c h  of t h e  6 n e t  samples  t h e  
fo l lowing  data a re  l i s t e d :  ta rge t  depth s t r a tum,  minimum depthr 
maximum depth,  mean depth, mean temperature ,  mean speed, d i s t a n c e  
t r a v e l e d ,  and volume of water f i l t e r ed .  The m i n i m u m  and maximum 
dep ths  a re  selected from t h e  v a l u e s  s t o r e d  i n  10-second i n t e r v a l s  
and  t h e  means of d e p t h t  t e m p e r a t u r e r  and  s p e e d  a r e  c a l c u l a t e d  
from these s t o r e d  data sets. Catch data l i s t ed  f o r  each n e t  are: 
displacement  plankton volumer numbers and d e n s i t i e s  (numbers per  
1 0 0  m3 of water s t r a i n e d )  of  anchovy eggs  and  l a r v a e ,  and numbers  
of a l l  other  f i s h  eggs and l a rvae .  Table 6 l i s ts  t h e  anchovy egg 
s t a g e  and  age d a t a  f o r  each MESSHAI tow and n e t r  and T a b l e  7 
g i v e s  t h e  l e n g t h  c lass  c o u n t s  f o r  anchovy l a r v a e .  F o r m a t s  f o r  
t h e s e  two  t a b l e s  a r e  t h e  same a s  i n  T a b l e s  3 and 4. T a b l e  8 
l i s t s  tow d a t a  f o r  p o r t  a n d  s t a r b o a r d  s i d e s  of t h e  2 4  
o p e n i n g / c l o s i n g  Bongo ( O / C  BOBL) t o w s r  i n c l u d i n g  d a t e ,  s t a r t  
t i m e r  d u r a t i o n s ,  minimum d e p t h ,  maximum d e p t h ,  and  volume of 
water f i l t e r e d .  D i s p l a c e m e n t  p l a n k t o n  volumer and numbers  and 
d e n s i t i e s  of e g g s  and  l a r v a e  of a n c h o v i e s  and  o t h e r  f i s h e s  a r e  
p r e s e n t e d  a s  i n  T a b l e s  2 and 5. Anchovy egg s t a g e  and  age d a t a  
and  l a r v a l  l e n g t h  d a t a  a r e  g i v e n  i n  Tables 9 and LO. Tow and  
catch data f o r  t h e  s t a r b o a r d  side of t h e  Bong0 (CalBOBL) tows a re  
l i s t e d  i n  Tab le  11 i n  t h e  same f o r m a t  a s  i n  Tab le  8. Tables  12 
a n d  13  g i v e  t h e  anchovy egg and  l a r v a l  da t a  a s  f o r  t h e  o t h e r  
samplers.  

The s t a t i s t i ca l  summaries of anchovy egg and l a r v a l  data a re  
prefaced by Table 1 4 r  which g i v e s  t h e  numbers of n e t  samples f o r  
t h e  11 d e p t h  s t r a t a  assessed on t h e  c r u i s e r  b r o k e n  down by 
s t a t i o n ,  p r e - / p o s t - s t o r m  p e r i o d r  and d a y / n i g h t  p e r i o d .  T h e  
i r r e g u l a r i t y  i n  t h e  numbers  of o b s e r v a t i o n s  of t h e  p o s t - s t o r m  
n i g h t  s e r i e s  of  s t a t i o n  9 0 . 2 8  a t  3 0 - 4 0  m i s  caused  by 
p r e s e r v a t i o n  problems w i t h  t h e  sample from n e t  3 of MESSHAI tow 
61. T h i s  sample was ignored dur ing  t h e  c a l c u l a t i o n s  of t h e  

3 B e f o r e  a s s i g n i n g  ages  t o  t h e  e g g  s t a g e s  t h e  n u m b e r s  o f  
d i s i n t e g r a t e d  eggs were p r o r a t e d  t o  a l l  stage groups.  



s t a t i s t i c a l  summaries. T h i s  i s  a l s o  t r u e  f o r  t h e  s a m p l e  of 
anchovy e g g s  f rom n e t  4 of MESSHAI  t ow 4 2  ( p r e - s t o r m  day s e r i e s  
of s t a t i o n  90.28 a t  20-30 m) .  S ince t h e r e  was a usable sample of 
l a r v a e  f rom t h a t  tow t h e r e  i s  n o  i r r e g u l a r i t y  i n  t h e  number of  
o b s e r v a t i o n s  l i s t e d  i n  T a b l e  1 4 .  Loss of t h e  eggs  f rom t h i s  
s a m p l e  i s  r e f l e c t e d  i n  t h e  numbers  of o b s e r v a t i o n s  l i s t e d  i n  
Tables 31-37. 

The r e m a i n i n g  t a b l e s  a r e  g r o u p e d  by s t a t i o n  u n d e r  3 
h e a d i n g s :  90.36 (Tab les  15-29) I 90.28 b e f o r e  t h e  s t o r m  ( T a b l e s  
30-441, and 90.28 a f t e r  t h e  s t o r m  ( T a b l e s  45-59).  The f i r s t  
t ab le  i n  each group (Tables 15 ,  30, 45) i s  a s t a t i s t i c a l  summary 
of sampling depths.  The fo l lowing  parameters  a r e  given f o r  each 
of t h e  11 d e p t h s ,  b roken  down by day ,  n i g h t ,  and  day + n i g h t  
p e r i o d :  mean v a l u e ,  s t a n d a r d  d e v i a t i o n  and c o e f f i c i e n t  of 
v a r i a t i o n  of t h e  minimum, maximum, and mean depth  v a l u e s  of t h e  
i n d i v i d u a l  samples .4  F o r  each of t h e  3 s t a t i o n  h e a d i n g s  t h e r e  
are 7 tables  summarizing parameter estimates f o r  anchovy egg ages  
and 7 t a b l e s  s u m m a r i z i n g  anchovy l a r v a l  l e n g t h  c lasses ,  b r o k e n  
down by day per iod ,  n i g h t  per iod,  and day + n igh t  period. Before 
c a l c u l a t i n g  t h e  l a r v a l  parameters t h e  numbers of d i s i n t e g r a t e d  
l a r v a e  were p r o r a t e d  t o  t h e  l a r v a l  l e n g t h  g r o u p s .  The 7 
parameter  estimates presented  i n  each series of tables are: mean 
number (nurnbers/100 m3), median  number (numbers/100 m3) I 
s t a n d a r d  d e v i a t i o n  (numbers /100  m3) , c o e f f i c i e n t  of v a r i a t i o n ,  
p ropor t ion  of p o s i t i v e  ca t ches  ( % I  I minimum number (numbers/100 
m 3 ) ,  and maximum number (numbers/100 m3). I n  c a l c u l a t i o n s  of 
t h e s e  v a l u e s  f o r  t h e  O / C  BOBLI t h e  numbers  c a u g h t  by b o t h  t h e  
p o r t  and  s t a r b o a r d  n e t  were added and t h e  volume f i l t e r e d  
( r e s u l t i n g  from f lowmeter  measurements i n  t h e  s t a r b o a r d  n e t )  was 
doubled. 

Many peo l e  c o n t r i b u t e d  t o  t h e  success Of t h e  c ru ise  and  

from t h e  planning s t a g e  through a l l  phases. John Hunter ,  Robert  
Owen, and P a u l  S m i t h  of t h e  S o u t h w e s t  F i s h e r i e s  C e n t e r ,  and  
Edward B r i n t o n r  Abraham F l e m i n g e r ,  and  Michae l  M u l l i n  of t h e  
S c r i p p s  I n s t i t u t i o n  of Oceanography p r o v i d e d  v a l u a b l e  a d v i c e  
d u r i n g  t h e  p l a n n i n g  of t h e  cruise.  The crew members of t h e  Fllea 
B, Scr ims provided t h e  coope ra t ion  necessary  f o r  accomplishing 
t h e  wide  a r r a y  of c r u i s e  a c t i v i t i e s .  The s c i e n t i f i c  p a r t y ,  
c o n s i s t i n g  of J ack  Brown, John  B u t - l e r ,  C a r o l  K i m b r e l l ,  Barbara 
Sumida M a c C a l l r  E l a i n e  Sandknop Acunat and E l i zabe th  Stevens were 
c r u c i a l  t o  a l l  p h a s e s  of  t h e  s t u d y  f rom o u t f i t t i n g  t h e  s h i p ,  
o p e r a t i n g  equipment, c o l l e c t i n g  da ta ,  and pos t - c ru i se  a c t i v i t i e s .  

s u b s e q u e n t  da ?z a p r o d u c t i o n .  Reuben Lasker s u p p o r t e d  t h e  s t u d y  

4Depth  v a l u e s  f o r  t h e  Manta n e t  were d e r i v e d  f rom t h e  h e i g h t  of 
t h e  mouth o p e n i n g  (0.16 m ) ;  v a l u e s  f o r  MESSHAI s t r a t a  were 
de r ived  from t h e  d a t a  s t o r e d  i n  10-second i n t e r v a l s ;  v a l u e s  f o r  
t h e  O/C  BOBL n e t  were based on s t anda rd  c a l c u l a t i o n s  using wire 
ang le  and l eng th .  
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James T h r a i l k i l l  s u p e r v i s e d  t h e  s o r t i n g  of t h e  p l a n k t o n  and  
process ing  of t h e  f i s h  eggs and l a r v a e  and also calculated dep ths  
and volumes f i l t e r ed  f o r  n e t s  o t h e r  t han  t h e  MESSHAI. Plankton 
s o r t i n g  and p r o c e s s i n g  was done e x p e r t l y  by Lucy Dunnt Mary 
Fa r re l l t  J e a n n e  Haddoxr A l i c e  Lumpkinst  and F r a n c e s  P o c i n i c h .  
S tag ing  of anchovy eggs and i d e n t i f i c a t i o n  of o t h e r  f i s h  l a r v a e  
was done by Barbara S u m i d a  MacCall, E l a i n e  Sandknop Acuf i a ,  and 
E l i zabe th  Stevenst  who were h e l p f u l  i n  proofreading  a l l  data. W e  
a r e  e s p e c i a l l y  i n d e b t e d  t o  R i c h a r d  Char t e r ,  a s s i s t ed  by C a r o l  
Mil ler ,  f o r  i n d i s p e n s a b l e  s e r v i c e s  i n  a l l  a s p e c t s  of d a t a  
processing.  Nancy Lo  read t h e  manuscript  and made many h e l p f u l  
comments. The Deutsche Forschungsgemeinschaft  provided funding 
t o  t h e  s e n i o r  author.  
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Figure 1. Map of the  Southern Cal i fornia  Bight showing sampling 
s i tes  f o r  Crui se  8003-EB. Map adapted from Shepard 
and Emery (1941). 
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Figure 2 .  Diagram s h o w i n g  d e p t h  s t r a t a  s a m p l e d  by a l l  
samplers during Cruise 8003-EB. 
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played on the deck unit, fed 
into a mobile EDP system, 
and selectively plotted on an 

The Multiple High-speed Zooplankton Sampler 
'MESSHAI' 

Diskette Central processor 

unit A 

H. Fischer C. Hemnann A. Kuhn K. Ohm T. Pommeranz 
lnatitut fur Meereslorschung 
0-2850 Brerneihaven 

Inslitut fur Meereskunde lnst l t~ l  fur Meereskunde 
D 2300 Kiel 

HYDRO-BIOS GmbH 
0-2300 Kiel 0-2300 Kiel 

Insttltut fur Meereskunde 
D-2300 Klel 

analogue recorder. 

3. The EDP system generates 
clear-text data of the volume 

1. The system ,,MESSHAI" was exactly defined by their depth, 
developed for sampling of temperature, and salinity. It 
zooplankton, particularty integrates sampling with sensing, final biological evaluation. 
ichthyoplankton, in water bodies tdemetering, display, moni- 

toring, on-line evaluation of haul 
and environmental data, and 

Operator 
console 

THE SAMPLER 

Release gear Hydrosonde Elastic cords 
1 Deoth Sensor 1 I 

2. The sampler is basically a 
modified Gulf4 sampler 
with a TUCKER mouth opening 
for 6 nets. The sequential 
net change is driven by tubber 
strings; the release gear is 
operated via the hydrosonde. 
The hydrosonde has sensors 
for pressure, flow in- and out- 
side the mouth opening, as 
well as for temperature and 
conductivity. The data and net 
commands are telemetered 
via a conducting cable, dis- 

THE SYSTEM 'MESSHAI' 

Figure 3 .  S i d e  and t o p  v i e w s  of MESSHAI sampler w i t h  block 
diagram of MESSHAI sampl ing  s y s t e m  and e x p l a n a t i o n .  
Modified from Pommeranz e t  a l .  (1979, see footnoter p. 
1). 
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Figure  7 .  Wind d i r e c t i o n  and  s p e e d  a t  t h r e e  l o c a t i o n s  d u r i n g  
C r u i s e  8003-EB. Wind v e c t o r s  p o i n t  t o  d i r e c t i o n  from 
which wind is coming. 
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Table 14. Numbers of d isc re te  v e r t i c a l  samples summarized by 
depth, s ta t i on ,  day/night period, and pre-/post-storm period. 



Table 15. S t a t i s t i c a l  summary o f  depth s t r a t a  (m) sampled on s t a t i o n  90.36, 
i n c l u d i n g  mean values, standard deviat ions,  and c o e f f i c i e n t s  o f  v a r i a t i o n  
of t h e  minimum, maximum, and mean depth values obtained. 

.................................................................................... 
Day + N igh t  

Approximate N Means Standard dev ia t ions  Coeff. o f  v a r i a t i o n  
depth Min .  Max. Mean Min. Max. Mean Min. Max. Mean 

0 -0.16 17 .oo .16 .08 .oo .oo .oo .ooo .ooo .ooo 
0 - 10 17 .oo 10.22 5.77 .OO .54 .44 .OOO .053 .077 
10 - 20 17 9.21 20.59 14.57 .47 .94 .34 .051 .046 .023 
20 - 30 17 19.23 30.42 24.74 .62 .62 .39 .032 .020 .016 
30 - 40 17 29.15 40.50 34.67 .67 .99 .54 .023 .024 .016 

.................................................................................... 

----------- -- ------ ------ ------ ----- ----- ----- ----- ----- ----- 

40 - 50 1 7  39.11 50.84 44.94 -67 -87 -33 e017 -017 -007 
40 - 80 7 39.03 80.66 59.65 -68 1.32 e84 -017 -016 -014 
80 -120 7 78.70 121.94 99.85 1.26 1.27 .73 .016 .010 .007 
120-160 7 119.28 162.38 140.80 .48 1.41 .76 .004 .009 .005 
160-200 7 158.74 201.70 180.28 .44 2.44 .95 .003 .012 .005 
200-400 7 193.69 387-09 290.39 24.54 49.10 36.82 -127 e127 ,127 ________________________________________-------------------------------------------- 

.................................................................................... 
Day 

Approximate N Means Standard dev ia t ions  Coeff. o f  v a r i a t i o n  
depth Min .  Max. Mean Min. Max. Mean Min .  Max. Mean 

0 -0.16 10 .oo .16 .08 .oo .oo .oo .ooo .ooo .OD0 
0 - 10 9 .OO 10.12 5.76 .OO .65 .44 .OOO .064 .076 
10 - 20 9 9.08 20.45 14.54 .50 .88 .35 ,055 .043 .024 
20 - 30 9 19.09 30.36 24.66 .42 .65 .40 .022 .021 .016 
30 - 40 9 29.05 40.31 34.64 .69 .55 .32 .024 ,014 .OD9 
40 - 50 9 39.01 50.60 44.84 .49 .55 .39 ,013 .011 .009 
40 - 80 4 38.93 80.56 59.52 .49 1.17 1.08 .013 .014 .018 
80 -120 4 78.84 122.19 99.87 .89 1.72 1.01 .011 .014 -010 
120-160 4 119.12 161.61 140.48 .47 .89 .77 .004 .006 .005 
160-200 4 158.55 200.30 179.80 -47 .EO .85 .003 .004 .005 
200-400 4 184.50 369.00 276.75 26.84 53.67 40.25 .145 .145 .145 

.................................................................................... 

----------- -- ------ ------ ------ ----- ----- ----- ----- ----- ----- 

________________________________________-------------------------------------------- 

Night 

Approximate N Means Standard dev ia t ions  Coeff. o f  v a r i a t i o n  
depth Min. Max. Mean Min .  Max. Mean Min. Max. Mean 

0 -0.16 7 .oo .16 .08 .oo .oo .oo .ooo .ooo .ooo 
0 - 10 8 .oo 10.34 5.77 .OO .41 .48 .OOO .040 .083 
10 - 20 8 9.36 20.74 14.62 .41 1.05 .35 .044 .050 ,024 
20 - 30 8 19.40 30.48 24.82 .78 .63 .39 .040 .021 .016 
30 - 40 8 29.26 40.70 34.70 .68 1.35 .74 .023 ,033 ,021 
40 - 50 8 39.23 51.11 45.05 .85 1.11 .23 .022 .022 .005 
40 - 80 3 39.17 80.80 59.81 .98 1.77 .57 .025 .022 .010 
80 -120 3 78.51 121.61 99.81 1.86 .28 .25 .024 .002 .003 
120-160 3 119.49 163.41 141.22 .49 1.41 .63 .004 .009 .004 
160-200 3 159.00 203.56 180.92 .28 2.78 .75 .002 -014 .004 
200-400 3 205.93 411.20 308.57 18.24 37.21 27.72 .090 .090 ,090 

.................................................................................... 

----------- -- ------ ------ ------ ----- ----- ----- ----- ----- -_--- 

______-_________________________________-------------------------------------------- 
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3 Table 16. Anchovy egg age groups: Means (numbers per 100 m 1; 
s t a t i o n  90.36. 
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3 Table 17. Anchovy egg age groups: Medians (numbers per  100 m ); 
s t a t i o n  90.36. 



3 Table 18. Anchovy egg age groups: Standard dev ia t ions  (numbers per 100 m ) ;  
s t a t i o n  90.36. 
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Table 19. Anchovy egg age groups: Coe f f i c i en ts  o f  va r ia t i on ;  
s t a t i o n  90.36. 
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Table 20. Anchovy egg age groups: Proport ions o f  p o s i t i v e  catches (76); 
s t a t i o n  90.36. 

____________-__-________________________------------------------------------ 
Day + Night ............................................................................ 

Depth N A 1  1 S A 8 C D E 

0 -0.16 17 100.00 17.65 100.00 100.00 41.18 .OD .OD 
0 - 10 17 100.00 35.29 100.00 100.00 35.29 . 00 . 00 
10 - 20 17 100.00 29.41 100.00 100.00 41.18 .oo .oo 
20 - 30 17 100.00 35.29 100.00 100.00 41.18 .OD .OD 
30 - 40 17 100.00 29.41 94.12 94.12 35.29 .oo .DO 
40 - 50 17 70.59 .OO 64.71 58.82 47.06 11.76 . 00 
40 - 80 7 100.00 .OD 71.43 71.43 71.43 14.29 .oo 
80 -120 7 57.14 .OO 28.57 . 00 .oo 28.57 . 00 
120-160 7 85.71 71.43 .OD 14.29 .oo .OD .oo 
160-200 7 71.43 71.43 . 00 .DO . 00 . 00 . 00 
200-400 7 100.00 100.00 .DO .OD .oo .OD .oo 

( m )  ages 
------- -- -------- -------- -------- -------- -------- -------- -------- 

............................................................................ 
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3 Table 21. Anchovy egg age groups: Minimum values (numbers per 100 m f ;  
s t a t i o n  90. 36. 

............................................................................ 
Day + Night ............................................................................ 

Depth N A l l  S A B C D E 
( m f  ages ------- -- -------- -------- -------- -------- -------- -------- -_------ 

0 -0.16 17 364.15 .oo 39.83 8.45 .oo .oo . 00 
0 - 10 17 94.97 . 00 8.47 17.27 .oo . 00 . 00 
10 - 20 17 74.99 .OO 21.73 29.56 .oo .oo . 00 
20 - 30 17 63.20 .OO 30.09 23.28 . 00 . 00 .oo 
30 - 40 17 4.86 . 00 .oo .oo . 00 .oo .oo 
40 - 50 17 . 00 . 00 .oo . 00 . 00 . 00 .oo 
40 - 80 7 4.08 .oo .oo .oo .oo .oo .oo 
80 -120 7 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
120-160 7 . 00 .oo .oo .oo .oo .oo .oo 
160-200 7 . 00 . 00 . 00 .oo .oo . 00 . 00 
200-400 7 .13 .13 .oo .oo .oo .oo .oo 
............................................................................ 

________________________________________------------------------------------ 
Day ............................................................................ 

Depth N A l l  S A B C D E 

0 -0.16 10 638.08 .OO 128.29 8.45 .oo .oo .oo 
0 - 1 0  9 94.97 .'OO 61.57 17.27 . 00 . 00 . 00 
10 - 20 9 74.99 .OO 26.01 29.56 . 00 .oo .oo 
20 - 30 9 63.20 .OO 34.64 23.28 . 00 . 00 .oo 
30 - 40 9 4.86 .oo .oo .oo .oo .oo .oo 
40 - 50 9 . 00 .oo . 00 . 00 . 00 . 00 . 00 
40 - 80 4 4.08 .oo .oo -82 .oo .oo 100 
80 -120 4 .oo .oo . 00 .oo . 00 . 00 . 00 
120-160 4 1.79 1.79 .oo .oo .oo .oo .oo 
160-200 4 .oo . 00 . 00 .oo .oo . 00 . 00 
200-400 4 .13 .13 .oo .oo .oo .oo .oo 

( m f  ages ------- -- -------- -------- -------- -------- -------- -------- -------- 

________________________________________------------------------------------ 
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3 Table 22. Anchovy egg age groups: Maximum values (numbers per 100 m ); 
s t a t i o n  90.36. 
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3 Table 23. Anchovy l a r v a l  leng th  groups: Means (numbers per 100 m ) ;  
s t a t i o n  90.36. 

............................................................................................. 
Day + Night  

Depth N A 1  1 2 2.5 3 3.5 4 4.5 5 5.5 6 
( m )  lengths rnrn mrn rnrn mm rnrn rnm mm mrn rnm 

............................................................................................. 

------- -- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- 
0 -0.16 17 109.21 12.26 20.83 15.19 2.44 2.89 2.46 5.07 2.22 7.33 
0 - 10 17 164.18 37.84 47.49 41.01 8.01 5.02 2.91 4.34 2.38 3.02 
10 - 20 1 7  238.50 43.87 65.96 65.47 16.84 11.82 7.23 6.82 3.11 4.63 
20 - 30 17 337.72 70.66 103.25 77.99 22.12 20.18 11.01 10.51 6.24 4.79 
30 - 40 17 344.78 25.44 75.82 83.77 39.71 41.25 20.04 23.10 9.42 9.53 
40 - 50 17 178.96 1.64 18.61 25.67 28.44 30.22 21.99 20.85 8.49 7.26 
40 - 80 7 99.74 2.90 4.40 15.16 10.80 17.41 13.83 12.15 5.83 5.53 
80 -120 7 2.51 .oo .91 .37 .14 .27 .42 .oo .oo .41 
120-160 7 9.91 .92 1.34 2.68 -60 1.65 .78 1.32 . 00 .38 
160-200 7 11.02 .62 .52 1.54 1.88 1.99 .78 1.69 .87 .43 
200-400 7 2.55 .27 .49 .64 .26 .31 07 .23 .05 .08 ............................................................................................. 



Table 23. Continued. 
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Table 23. Continued. 



7 2  

3 Table 24. Anchovy l a r v a l  leng th  groups: Medians (numbers per 100 rn 1; 
s t a t i o n  90.36. 



7 3  

* 
Table 24. Continued . 
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3 Table 25. Anchovy l a r v a l  leng th  groups: Standard dev ia t ions  (numbers per 100 m 1 ;  
s t a t i o n  90.36. 

Depth N 
(m) ------- -- 

0 -0.16 10 
0 - 1 0  9 
10 - 20 9 
20 - 30 9 
30 - 40 9 
40 - 50 9 
40 - 80 4 
80 -120 4 
120-160 4 
160-200 4 
200-400 4 --- ----------- 

A 1  1 
lengths 

116.69 
179.63 
329.51 
298.61 
260.56 

81.42 
62.82 

2.52 
4.01 
4.84 
3.87 

------- 

.- ------- 

2 
rnrn 

9.09 
42.00 
68.77 

106.65 
32.49 

3.15 
8.67 . 00 

.46 
2.18 

.76 

------- 

. - - - - - - - - 

2.5 
mm 

16.71 
50.04 
77.80 

130.18 
33.57 
16.56 

5.27 
1.61 
1.83 . 00 

.82 

_-_____ 

.-------- 

3 
mm 

45.37 
68.01 

148.48 
70.52 
76.98 
22.34 
14.31 
1.28 

.46 
1.02 

.83 

------- 

.-------_ 

3.5 4 
rnm rnm 

4.24 2.31 
18.65 4.98 
26.11 18.87 
20.75 11.97 
18.40 55.74 
16.51 20.16 

9.33 13.33 
.oo .45 
48 .46 

2.20 .82 
.41 1.01 

------- ______- 

----------------- 

4.5 5 
mm mm 

2.03 5.74 
2.63 3.31 
9.61 6.56 
7.69 8.26 

24.25 44.65 
9.12 18.80 
7.72 6.09 

.45 . 00 
1.37 .97 

.89 1.27 

.17 .76 

--- ---- __- ---- 
5.5 6 
mm mm 

2.86 8.59 
.OO 3.00 

2.23 1.12 
3.37 2.15 

10.41 18.25 
4.74 7.63 
3.49 2.75 

.oo .48 . 00 . 00 

.50 .oo 

.13 .17 

------- ------- 

--------------- 

________________________________________----------------------------------------------------- 
Night  

Depth N A 1  1 2 2.5 3 3.5 4 4.5 5 5.5 6 
(m)  leng ths  rnrn mm mm rnm rnrn mm rnm mm mm 

............................................................................................. 

------- -- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- 
0 -0.16 7 180.37 48.93 100.26 9.51 2.37 5.05 6.91 6.32 3.45 9.36 
0 - 10 8 396.74 87.56 170.10 120.95 5.87 5.52 6.34 6.75 3.91 6.21 
10 - 20 8 308.39 60.75 163.71 50.59 15.40 9.03 8.82 9.51 4.42 8.28 
20 - 30 8 242.66 80.63 89.16 52.76 8.67 13.01 8.17 8.81 6.45 6.49 
30 - 40 8 342.10 37.19 170.44 62.53 30.51 11.73 12.78 11.07 9.72 6.06 
40 - 50 8 127.11 2.17 15.13 15.90 17.93 23.28 21.93 15.14 11.35 7.89 
40 - 80 3 14.39 1.10 5.26 15.71 8.39 17.98 6.52 8.36 3.65 4.06 
80 -120 3 2.20 . 00 .57 . 00 .55 .59 1.18 . 00 . 00 .55 
120-160 3 14.74 3.21 1.68 7.80 1.21 4.36 1.56 1.39 .OO 1.56 
160-200 3 12.94 -00 1.34 1.82 1.02 -67 1.58 2.63 2.07 1.73 
200-400 3 1.23 .21 .23 .57 .15 .04 .04 .04 .04 . 00 ____-__-______-_________________________----------------------------------------------------- 
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Table 25. Continued. 
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Table 26. Continued. 

Depth 
(rn) ------- 

0 -0.16 
0 - 10 
10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 
80 -120 
120-160 
160-200 
200-400 
-------- 

N 6.5 
rnrn - - - - - - - -- 

17 1.61 
17 1.38 
17 1.26 
17 1.47 
17 1.96 
17 .99 

7 .70 
7 .oo 
7 2.65 
7 1.71 
7 2.65 

.-------------_ 

7 
rnrn 

1.39 
1.94 
1.56 
1.30 
2.02 
1.41 

.53 

.oo . 00 
2.65 
1.76 

------- 

.-------_ 

7.5 
mm 

1.46 
1.83 
1.49 
1.88 
2.23 
1.08 

.82 . 00 . 00 

.oo 
2.65 

- - - - - - - 

~ 

8 
rnrn 

1.33 
2.04 
2.83 
2.95 
1.53 
1.76 
1.13 

.oo . 00 
2.65 
2.65 

--_____ 

- - - - - - -- - 

8.5 
rnm 

1.04 
1.68 
2.97 
3.16 
2.06 
2.38 
1.33 . 00 . 00 

.oo . 00 

------- 

----- ---- 

9 9.5 10 10.5 11 
rnrn rnrn mrn rnrn rnrn 

1.70 1.19 2.32 2.85 3.06 
1.88 4.12 4.12 4.12 2.82 
2.79 4.12 2.33 4.12 2.82 
2.13 4.12 4.12 4.12 4.12 
1.70 2.40 2.36 4.12 4.12 
1.78 4.12 2.40 .oo 4.12 
1.01 1.71 1.32 .OO 1.71 

.oo .oo .oo .oo .oo . 00 . 00 .oo . 00 . 00 

.oo .oo . 00 .oo .oo . 00 . 00 .oo . 00 . 00 

------- ------- ------- ------- ____--_ 

________-_____-________________________ 

Depth 
(rn) 

0 -0.16 
0 - 10 
10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 
80 -120 
120-160 
160-200 
200-400 

------- 

-------- 

N 6.5 
mm -- -- ----- 

10 1.51 
9 1.72 
9 1.98 
9 1.59 
9 1.93 
9 -80 
4 .89 
4 . 00 
4 . 00 
4 2.00 
4 2.00 -------------- 

7 
rnrn 

1.52 
2.37 
2.14 
2.16 
1.76 
1.13 

.70 

.OD . 00 . 00 
1.20 

- - - -- -- - - 

---------- 

7.5 
rnrn 

1.88 
3.00 
2.11 
2.09 
1.98 
1.03 

.84 

.oo 

.oo 

.oo 
2.00 

----- 

------ 

8 
rnm 

1.51 
3.00 
3.00 . 00 
1.52 
1.62 
1.24 

.oo . 00 

.oo 
2.00 

- - - -- -- - - 

-------- 

8.5 
rnrn 

1.20 
2.09 
3.00 

.oo 
2.16 
2.03 
1.16 

.DO . 00 

.oo . 00 

----- 

.- - - - - - 

9 9.5 
rnrn rnrn 

1.56 1.35 
3.00 . 00 
3.00 . 00 
1.99 3.00 
1.53 2.16 
1.41 .oo 

.76 2.00 

.oo . 00 . 00 . 00 

.oo . 00 . 00 . 00 

------- -_-__-_ 

---------------- 

l o  
rnrn 

2.11 . 00 . 00 
.oo 

2.09 
1.81 

.75 

.oo . 00 

.oo 

.oo 
I - - - - - - - - 

10.5 21 
rnrn rnrn 

3.16 2.23 
.oo .oo 
.OO 1.98 . 00 . 00 
.oo 3.00 
.oo 3.00 
.OO 1.15 
.oo .oo . 00 .oo 
.oo . 00 . 00 . 00 

------- ------- 
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3 Table 28. Anchovy larva1,length groups: Minimum values (numbers per 100 m ) ;  
s t a t i o n  90.36 . 

............................................................................................. 
Nigh t  

Depth N A1 1 2 2.5 3 3.5 4 4.5 5 5.5 6 
(rn) l eng ths  mm mm mm mm mm mm mm mm mm 

0 -0.16 7 28.86 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .oo .a0 
0 -10 8 13.59 .oo .oo .oo .oo .oo .oo . 00 .oo .oo 
10 - 20 8 26.75 . 00 .OO 13.37 3.34 . 00 . 00 . 00 . 00 .oo 
20 - 30 8 152.57 .OO 3.47 36.69 2.99 4.32 2.06 5.02 2.06 2.99 
30 - 40 8 140.74 .OO 14.81 33.83 19.75 22.22 . 00 . 00 .oo . 00 
40 - 50 8 43.23 -00 4.23 7.06 9.98 5.64 4.23 .oo .oo .oo 
40 - 80 3 103.88 . 00 .OO 4.39 8.95 8.06 10.75 8.95 5.72 2.86 
80 -120 3 .E8 . 00 .oo .oo .oo .oo .oo . 00 .oo .oo 
120-160 3 9.30 . 00 . 00 . 00 . 00 .oo .oo 1.59 . 00 . 00 
160-200 3 6.54 . 00 .oo .66 .OO 1.99 .oo .oo .oo . 00 
200-400 3 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .oo 

* Minimum values o ther  than .OO f o r  the  la rvae la rge r  than 6 mn: 
Day: 7 mm (40-80 rn: .98); 10 mm (40-80 m: -84). 
Night:  6.5 mm (40-80 m: 1.76); 7 mn (0-0.16 m: 1.84, 40-80 rn: 1.91); 7.5 mm (40-80 m: .88). 

________________________________________----------------------------------------------------- 

------- -- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- 

________________________________________----------------------------------------------------- 
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* 
Table 29. Continued . 

Day + N igh t  

Depth N 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 
(m) mm mm mm mm mm mm mm mm mm mm 

0 -0.16 17 26.07 40.68 34.22 32.93 9.69 25.73 5.51 5.51 7.35 12.87 
0 - 10 17 16.46 12.46 8.43 6.59 4.05 8.30 8.10 4.15 4.15 2.08 
10 - 20 17 11.38 13.13 14.63 17.88 7.99 14.38 12.78 3.34 3.20 1.64 
20 - 30 17 12.95 12.69 15.86 17.45 7.93 4.11 1.51 1.59 4.76 2.06 
30 - 40 17 35.24 39.64 16.15 8.81 7.05 5.29 3.24 2.94 1.76 1.47 
40 - 50 17 11.89 20.80 6.82 10.37 4.26 7.41 1.73 11.85 .OO 1.42 
40 - 80 7 6.52 5.43 3.81 4.35 1.79 1.63 -95 3.27 .OO 1.68 
80 -120 7 .oo .oo .oo -00 .oo .oo .oo .oo . 00 . 00 
120-160 7 1.69 . 00 .oo . 00 . 00 . 00 . 00 .oo . 00 . 00 
160-200 7 1.00 2.00 .oo 1.00 .oo .oo .oo .oo .oo .oo 
200-400 7 .ll .25 .17 .25 . 00 . 00 .oo . 00 . 00 . 00 

............................................................................................. 

------- -- ------- ------- ------- ------- ------- ------- ------- ------- ______- ------- 

............................................................................................. 

............................................................................................. 
Night 

( m )  mm mm mm mm mm mm mm mm mm mm 

0 -0.16 7 3.87 40.68 13.56 32.93 9.69 25.73 5.51 5.51 7.35 12.87 
0 - 1 0  8 16.46 12.46 8.43 6.59 4.05 8.30 8.10 4.15 4.15 2.08 
10 - 20 8 11.38 13.13 14.63 17.88 7.99 14-38 12.78 3.34 3.20 . 00 
20 - 30 8 12.95 12.69 15.86 17.45 7.93 4.11 .OO 1.59 4.76 2.06 
30 - 40 8 7.69 10.57 14.09 5.72 7.05 5.29 1.76 1.54 1.76 . 00 
40 - 50 8 11.89 20.80 5.20 6.93 1.73 1.73 1.73 1.73 .oo .oo 
40 - 80 3 3.81 3.51 3.81 2.69 1.79 .95 .95 . 00 . 00 .oo , 

80 -120 3 .oo .oo .oo . 00 .oo .oo .oo . 00 .oo . 00 
120-160 3 1.69 . 00 .oo . 00 . 00 . 00 . 00 . 00 . 00 . 00 
160-200 3 1.00 2.00 .oo 1.00 .oo .oo .oo .oo .oo .oo 
200-400 3 . 00 . 00 . 00 . 00 .oo . 00 . 00 . 00 .OO .oo 

________________________________________----------------------------------------------------- 
Depth N 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 

______- _- --_---- ------- ------- ------- ------- ------- ------- ------- ------- ------- 

_____________________r__________________----------------------------------------------------- 

* Maximum values other than .OO f o r  the la rvae l a r g e r  than 11 mm: 
Day: 11.5 mm (40-80 m: .98) ;  12.5 mm (40-80 m: .82, 200-400 m: .17). 
Night:  11.5 mm (0-0.16 m: 3.68, 0-10 m: 2.02, 10-20 m: 1.63); 12 m (0-0.16 m: 5.51, 
0-10 m: 2.02, 20-30 m: 2.06); 13 mm (0-0.16 m: 3.68); 14 mm (0-0.16 m: 1.84). 



Table 30. S t a t i s t i c a l  summary of depth s t r a t a  ( m )  sampled March 29 - A p r i l  1, 1980 
(before the  storm) on s t a t i o n  90.28, i nc lud ing  mean values, standard 
deviat ions,  and c o e f f i c i e n t s  o f  v a r i a t i o n  o f  t h e  min imum,  maximum, and 
mean depth values obtained. ________________________________________-------------------------------------------- 

Day + Night 

Approximate N Means Standard dev ia t ions  Coeff. o f  v a r i a t i o n  
depth Min. Max. Mean Min. Max. Mean Min. Max. Mean 

0 -0.16 11 . 00 .16 .08 .oo .oo .oo .ooo .ooo .ooo 
0 - 10 1 2  .OO 10.16 5.74 .OO .81 .34 .OOO .080 .059 
10 - 20 1 2  9.18 20.32 14.67 -37 .57 .26 .040 ,028 .018 
20 - 30 12 19.29 30.40 24.75 .53 .39 .24 .a28 .013 .010 
30 - 40 12 29.34 40.40 34.76 .39 .82 .25 .013 .020 .007 
40 - 50 1 2  39.33 50.32 44.87 .43 .47 .20 .011 .009 .004 

80 -120 6 79.49 121.37 100.19 .51 .90 .31 .006 .007 .003 
120-160 6 119.74 160.30 139.96 .60 2.21 1.45 .005 .014 .010 
160-200 6 159.49 201.28 180.83 1.66 .62 .39 .010 .003 ,002 
200-400 4 193.13 386.25 289.69 2.95 5.91 4.43 .015 .015 .015 

________________________________________-------------------------------------------- 

_ _ _ _ _ _ _ _ _ _ _  -- ------ ------ ------ ----- ----- ----- ----- ----- ----- 

40 - 80 6 39.50 80.64 60.05 -40 -74 -47 -010 -009 -008 

.................................................................................... 

.................................................................................... 
Day ________________________________________-------------------------------------------- 

Approximate N Means Standard dev ia t ions  Coeff. o f  v a r i a t i o n  
depth Min. Max. Mean Min .  Max. Mean Min. Max. Mean 

0 -0.16 6 . 00 .16 .08 .oo .oo .oo .ooo .ooo .ooo 
0 - 10 6 e00 9.87 5.55 .OO .57 .27 .OOO .058 .049 
10 - 20 6 9.14 20.48 14.58 e40 -37 -18 -044 -018 a013 
20 - 30 6 19.34 30.28 24.73 .60 .48 .29 .031 -016 .012 

40 - 50 6 39.33 50.28 44.89 -59 .40 .20 .015 .008 .005 
40 - 80 3 39.50 80.80 60.21 .28 .e5 .64 ,007 .011 .011 
80 -120 3 79.49 121.45 100.10 .75 1.30 .33 .009 -011 .003 

160-200 3 158.83 201.28 180.72 2.32 .49 -41 -015 .002 -002 
200-400 2 192.60 385.20 288.90 2.97 5.94 4.45 .015 ,015 .015 

----------- -- ------ ------ ------ ----- ----- ----- ----- ----- ----- 

30 - 40 6 29.30 40.40 34.70 -37 -51 - 2 1  -013 -013 -006 

120-160 3 119.33 159.98 140.42 - 2 8  3.34 -27 BOO2 -021 -002 

.................................................................................... 

.................................................................................... 
Nigh t  

Approximate N Me an s Standard dev ia t ions  Coeff. o f  v a r i a t i o n  
depth Min. Max. Mean Min. Max. Mean Min. Max. Mean 

0 -0.16 5 . 00 .16 .08 .oo .oo .OD .ooo .ODD .DO0 
0 - 10 6 .oo 10.44 5.93 -00 s96 -30 .OOO -092 -051 
10 - 20 6 9.22 20.15 14.76 a37 -72 e32 -040 -036 -021 
20 - 30 6 19.25 30.52 24.77 -51 -25 -20 -026 -008 -008 

.................................................................................... 

----------- -- ------ ------ ------ ----- ----- ----- ----- ----- ----- 

30 - 40 6 29.38 40.40 34.82 .44 1.11 .29 .015 .027 .008 
40 - 50 6 39.33 50.36 44.86 -25 .57 .21 .006 .011 .005 
40 - 80 3 39.50 80.47 59.89 .57 .75 .23 .014 .009 .004 
80 -120 3 79.49 121.29 100.28 .28 .57 .33 .004 .005 .003 
120-160 3 120.14 160.63 139.50 .57 .85 2.12 .005 .005 .015 

200-400 2 193.65 387.30 290.48 4.03 8.06 6.05 .021 .021 .021 
160-200 3 160.14 201.28 180.94 -49 .85 -42 -003 -004 -002 

.................................................................................... 
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Table 31. Anchovy 
s t a t i o n  

egg age groups: Means (numbers 
90.28, before the storm. 

per 100 3 
m 1; 

............................................................................ 
Day ............................................................................ 

Depth N A 1  1 S A B C D E 
(m) ages ------- -- -------- -------- -------- -------- -------- -------- _ _ _ _ _ _ _ _  

0 -0.16 6 3822.37 .OO 2831.94 901.29 89.14 .oo .oo 
0 - 10 6 1456.74 .DO 881.27 496.07 79.40 . 00 . 00 
10 - 20 6 1151.84 .OO 824.62 216.23 110.98 .oo .oo 
20 - 30 5 142.05 .OO 55.16 22.79 64.10 . 00 . 00 
30 - 40 6 14.84 .28 .63 1.27 3.29 9.37 . 00 
40 - 50 6 9.92 . 00 .53 .66 1.04 7.68 .oo 
40 - 80 3 7.03 .oo 3.50 .oo .32 3.21 .oo 
80 -120 3 1.31 .31 . 00 . 00 . 00 1.00 . 00 
120-160 3 2.31 2.31 .oo .oo .oo .oo . 00 
160-200 3 .35 .35 . 00 . 00 . 00 .oo . 00 
200-400 2 .18 .18 .oo .oo .oo .oo .oo -___________________-------------------------------------------------------- 
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3 Table 32. Anchovy egg age groups: Medians (numbers per 100 m 1; 
s t a t i o n  90.28, before the  storm. 

Day + N igh t  

Depth 
(m)  

0 -0.16 
0 - 10 
10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 

- - - - - -- 

a0 -i20 
120-160 
160-200 
200-400 
- - - - - - - - 

N A 1  1 
ages 

-- - - - - - - - - 
11 985.18 
12 1265.80 
12 1232.75 
11 55.70 
12 6.31 
12 3.59 
6 7.59 
6 1.35 
6 e56 
6 . 00 
4 .16 --------------- 

S A 

- - - - - -- - . 00 . 00 
.oo . 00 
.oo . 00 
.oo . 00 
-56 . 00 
.16 

214.26 
595.99 
798.02 
39.20 

.oo 

.oo 
4.47 . 00 
.oo . 00 . 00 

0 C 

---- ---- 
576.69 
279.34 
62.32 
8.25 
.oo . 00 
.43 . 00 
.oo . 00 . 00 

70.18 
41.62 
17.45 
5.65 
1.04 

.OD . 00 . 00 

.oo . 00 . 00 

D E 

-------- -------- . 00 .oo . 00 . 00 . 00 . 00 . 00 . 00 
.oo . 00 
.80 .oo 
.79 .oo . 00 .oo 
.oo .oo 
.oo . 00 
.oo .oo 

L----------------- 

Depth 
( m )  

0 -0.16 
0 - 10 
10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 
80 -120 
120-160 
160-200 
200-400 

-____c_ 

-------- 

N All S 
ages 

-- ---- ---- -------- 
5 780.26 .oo 
6 1183.90 5.90 
6 1412.99 .oo 
6 53.75 . 00 
6 5.60 .oo 
6 3.59 . 00 
3 a. 32 .oo 
3 1.77 . 00 
3 .oo .oo 
3 . 00 . 00 
2 .16 .16 

---_---____--____-______ 

A 0 

-------- ____-_-_ 
85.37 552.29 
365.86 371.82 
1181.06 60.33 
36.66 5.92 
.96 .oo . 00 .oo 

4.29 .94 . 00 . 00 
.oo .oo . 00 . 00 
.oo . 00 ----______________ 

C 

-------- 
20.22 
3.98 
1.94 
3.72 

* 00 
96 
.oo . 00 
.oo . 00 
.oo ---- ----- 

D E 

-------- 
.oo . 00 
.oo . 00 
.oo . 00 
.oo . 00 
.oo . 00 
.a0 -------- 
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3 Table 33. Anchovy egg age groups: Standard dev ia t ions  (numbers per 100 m ); 
s t a t i o n  90.28, before  the storm. 



Table 34. Anchovy egg age groups: Coe f f i c i en ts  o f  va r ia t i on ;  
s t a t i o n  90.28, before the  storm. 
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Table 35. Anchovy egg age groups: Proport ions o f  p o s i t i v e  catches ( X ) ;  
s t a t i o n  90.28, before the  storm. 

________________________________________------------------------------------ 
Day + Night ............................................................................ 

Depth N All S A 0 C D E 

0 -0.16 11 100.00 .OO 90.91 100.00 72.73 .oo .oo 
0 - 10 12 100.00 25.00 100.00 91.67 75.00 . 00 . 00 
10 - 20 12 100.00 16.67 100.00 100.00 83.33 .oo . 00 
20 - 30 11 100.00 .OO 100.00 81.82 63.64 . 00 .oo 
30 - 40 12 91.67 8.33 41.67 41.67 50.00 33.33 .oo 
40 - 50 12 83.33 .OO 25.00 16.67 33.33 50.00 .oo 
40 - 80 6 100.00 16.67 83.33 50.00 33.33 50.00 .oo 
80 -120 6 66.67 33.33 16.67 . 00 -00 33.33 .oo 
120-160 6 50.00 50.00 .oo .oo .oo .oo .oo 
160-200 6 16.67 16.67 . 00 . 00 . 00 . 00 . 00 
200-400 4 75.00 75.00 .oo .oo .oo .oo .oo 

(m)  ages ------- -- -------- -------- -------- -------- -------- -------- -------- 

____________________-------------------------------------------------------- 

________________________________________------------------------------------ 
Nigh t  ............................................................................ 

Depth N A l l  S A B C D E 

0 -0.16 5 100.00 .OO 80.00 100.00 60.00 .oo .oo 
0 - 1 0  6 100.00 50.00 100.00 83.33 50.00 .oo .oo 
10 - 20 6 100.00 33.33 100.00 100.00 66.67 .oo . 00 
20 - 30 6 100.00 .OO 100.00 83.33 66.67 . 00 . 00 
30 - 40 6 83.33 .OO 50.00 16.67 33.33 .oo .oo 
40 - 50 6 83.33 .OO 16.67 .OO 50.00 33.33 . 00 
40 - 80 3 100.00 33.33 100.00 100.00 33.33 .oo .oo 
80 -120 3 66.67 33.33 33.33 . 00 .oo 33.33 .oo 
120-160 3 33.33 33.33 . 00 .oo .oo .oo .oo 
160-200 3 . 00 . 00 . 00 . 00 . 00 .oo .oo 
200-400 2 100.00 100.00 .oo . 00 . 00 .oo .oo 

(m) ages -_----- -- _------- -------- ------_- -------- -------- -------- -------- 

............................................................................ 



3 Table 36. Anchovy egg age groups: Minimum values (numbers per 100 rn 1; 
s t a t i o n  90.28, before the  storm. 
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Table 37. Anchovy 
s t a t i o n  

egg age groups 
90.28, be fore  

: Maximum values 
the  storm. 

(numbers per 100 m 3 ); 
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3 Table 38. Anchovy l a r v a l  l eng th  groups: Means (numbers per 100 m ) ;  
s t a t i o n  90.28, be fore  the  storm. 

Depth 
(m) ------- 

0 -0.16 
0 - 10 
10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 
80 -120 
120-160 
160-200 
200-400 
--------- 

N 

-- 
11 
12 
12 
12 
12 
12 
6 
6 
6 
6 
4 

A 1  1 
lengths  

249.34 
1846.02 
3228.29 
1502.99 

91.99 
148.83 

39.26 
32.01 
4.45 

.DO 

------- 

357. a2 

--------- 

2 2.5 3 
mm mm mm 

9.45 11.58 29.63 
335.16 457.42 679.24 
326.61 1011.92 1134.10 
158.32 264.88 388.08 

3.62 33.79 52.66 
1.84 3.84 7.87 

26.68 38.77 26.85 
3.52 6.81 8.74 
1.62 2.09 3.30 

.19 .35 .53 . 00 .DO .DO 

------- ------- ------- 

.__-___-___- -____________ 

3.5 
mm 

6.91 
131.52 
230.31 
117.85 
22.96 

1.28 
9.70 
3.80 
1.60 

.oo . 00 

- - - - - - - 

.-------- 

4 
mm 

5.79 
74.81 

158.81 
165.06 
31.24 

4.19 

- - - - - -- 

7.67 
5.46 
3.26 

.49 . 00 

4.5 5 
mm mm 

3.11 16.20 
50.58 41.71 

101.43 105.07 
86.37 96.75 
21.30 34.01 
4.85 10.12 
4.01 7.65 
3.59 2.92 
2.70 4.40 

.33 1.21 

.oo .oo 

------- ------- 

. - - -- - -- - -- - - - - - - 

5.5 6 
mm mm ------- ------- 
8.68 18.93 

28.50 14.08 
58.44 39.99 
44.01 52.96 
22.10 29.12 

9.05 10.59 
3.28 3.67 

.93 1.37 
2.85 2.32 

.33 .68 

.DO .OD 
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Table 38. Continued. 



Table 38. Continued. 
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3 Table 39. Anchovy l a rva l  length groups: Medians (numbers per 100 m ); 
s t a t i o n  90.28, before t h e  storm. 

............................................................................................. 
Day + Night 

Depth N A 1  1 2 2.5 3 3.5 4 4.5 5 5.5 6 
(m) l engths  mm mm mm mm rnm rnm mm mm mm 

0 -0.16 11 67.75 .OO 2.40 2.40 2.23 .oo 2.25 . 00 .OO 2.40 

............................................................................................. 

------- -- ------- ------- ---____ ------- ------- ------- ---_--- ------- --I---- --_____ 
0 - 10 1 2  1168.51 139.18 284.24 331.19 78.51 35.71 17.58 17.89 11.00 6.09 
10 - 20 12 2797.50 275.52 906.94 1095.52 214.07 166.36 102.83 67.25 22.88 21.71 
20 - 30 12 1283.43 54.58 146.41 283.51 121.73 163.46 71.62 74.42 36.41 33.70 

40 - 50 1 2  70.12 .OO 1.99 1.93 -00 1.60 1.65 3.38 3.33 5.05 
40 - 80 6 159.38 15.92 38.20 20.56 5.33 5.84 4.08 4.03 1.44 3.14 
80 -120 6 38.88 2.93 4.29 7.06 3.91 5.62 2.43 2.27 .44 .oo 
120-160 6 26.44 1.48 2.00 4.05 -97 1.43 1.45 .95 .OO 1.49 
160-200 6 2.75 .oo .oo .49 .oo . 00 .oo .56 .oo .52 
200-400 4 .oo * 00 .oo . 00 . 00 . 00 . 00 . 00 . 00 . 00 

30 - 40 12 289.97 .66 13.10 9.07 14.30 20.87 21.76 17.34 18.18 21.38 

--______________________________________----------------------------------------------------- 

Depth 
( m )  

0 -0.16 
0 - 10 
10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 
80 -120 
120-160 
160-200 
200-400 

------- 

-------- 

N A l l  
l engths  

5 42.69 
6 1168.51 
6 2792.29 
6 1234.96 
6 325.71 
6 34.66 
3 201.58 
3 33.51 
3 29.12 
3 2.14 
2 . 00 

-- -- ----- 

-------------- 

2 2.5 3 
mm mm mm 

3.77 9.43 8.09 
138.57 293.39 450.56 
275.52 628.84 1146.75 

53.20 125.94 229.53 . 00 .OO 3.36 
.oo .oo 1.75 

6.24 19.75 23.16 
2.87 5.58 7.66 

.95 .98 3.36 . 00 .oo .oo . 00 . 00 . 00 

------- ------- ------- 

.________________- -_- - - - -  

3.5 
mm 

2.70 
60.20 

255.41 
99.03 

7.84 . 00 
10.29 

3.83 
.98 
.oo . 00 

------- 

- 

4 4.5 
mm mm 

. 00 . 00 
30.88 14.66 

166.84 111.40 
173.28 65.07 

17,12 18.50 
.oo .oo 

6.00 4.29 
6.70 2.87 . 00 .oo 

.oo .oo 
* 00 . 00 

------- _ _ _ _ _ _ _  
5 5.5 
mm mm 

.oo .oo 
14.89 8.47 
81.16 35.27 

133.12 54.37 
20.48 27.57 

.OD .oo 
4.29 4.29 
3.54 .oo . 00 . 00 

.oo .oo 

.oo . 00 

------- ------- 

_---------------- 

6 
mm 

. 00 
2.21 

30.43 
78.02 
27.42 

1.92 
4.72 . 00 
3.36 

.oo 

.oo 

- - - - - - - 

_____-- 



* 
Table 39. Continued . 

___-_____-_____-________________________----------------------------------------------------- 
Nigh t  

(m) mm mm rnm mm mm mm mm mm mm mm 

0 -0.16 5 . 00 . 00 . 00 . 00 00 . 00 . 00 . 00 . 00 . 00 
0 - 1 0  6 3.27 2-41 1.28 1.19 .oo .oo .oo .OO 1.19 .oo 
10 - 20 6 14.55 12.48 10.20 1.91 1.62 4.13 1.92 2.12 . 00 .88 
20 - 30 6 39.74 60.12 18.88 29.27 9.08 21.82 3.58 7.11 1.79 3.58 
30 - 40 6 29.29 29.49 35.49 22.99 12.87 15.28 3.80 6.64 .95 2.85 
40 - 50 6 .OO 3.38 3.72 7.76 1.62 4.37 .oo .83 . 00 .81 
40 - 80 3 3.78 4.29 2.83 8.50 .86 2.83 .94 .oo . 00 .94 
80 -120 3 * 00 .96 . 00 . 00 . 00 -00 . 00 .oa .oo * 00 
120-160 3 1.12 2.24 1.90 2.85 . 00 . 00 . 00 . 00 . 00 . 00 
160-200 3 .oo .oo . 00 .oo . 00 . 00 * 00 .oo .oo .oo 
200-400 2 . 00 . 00 . 00 . 00 . 00 . 00 .oo .oo . 00 . 00 

............................................................................................. 
Depth N 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 

------- -- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- 

__________-_____-_______________________----------------------------------------------------- * 
Medians other than .OO for  the la rvae l a r g e r  than 11 mm: 
Day: 12 mm (0-0.16 m: 1.00). Night:  11.5 mm (30-40 in: 1.83); 12 mrn (10-20 m: 1.69). 
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3 Table 40. Anchovy l a r v a l  l eng th  groups: Standard dev ia t ions  (numbers per 100 m ) ;  
s t a t i o n  90.28, before the  storm. 

............................................................................................. 
Day + Nigh t  

Depth N A l l  2 2.5 3 3.5 4 4.5 5 5.5 6 
(m)  leng ths  mm mm mm mm mrn mrn mm mm mm 

............................................................................................. 

------- -- ------- ------- ------- ------- ------- ------- ____-__ ------- ------- ------- 
0 -@a16 11 291.39 18.59 19.31 66.69 15.16 8.90 4.71 36.74 22.43 40.08 
0 - 10 12 1699.90 602.55 482.65 836.18 172.98 105.14 82.50 64.80 43.13 24.14 
10 - 20 12 1015.39 257.26 463.09 405.35 106.64 83.03 89.00 110.53 96.58 55.87 
20 - 30 12 935.48 198.26 353.23 382.66 89.00 105.72 70.16 68.26 31.47 37.07 
30 - 40 12 316.14 7.31 74.83 121.84 31.49 35.70 17.54 54.43 21.26 40.92 
40 - 50 12 79.67 3.98 5.10 17.96 1.83 7.06 7.88 13.48 12.78 12.91 
40 - 80 6 95.72 29.85 30.54 25.14 12.60 6.02 3.96 8.55 4.78 3.63 
80 -120 6 16.53 3.89 7.47 7.81 3.12 2.40 2.56 2.69 1.43 2.59 
120-160 6 29.54 1.57 2.04 2.33 2.52 4.14 4.34 6.20 6.98 2.88 
160-200 6 4.58 .46 .55 .58 .oo 1.21 .80 1.66 .80 .82 
200-400 4 .oo .oo . 00 . 00 . 00 . 00 . 00 .oo . 00 . 00 ________________________________________----------------------------------------------------- 
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Table 40. Continued. 

0 -0.16 
0 - 10 
10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 
80 -120 
120-160 
160-200 
200-400 -------- 

11 
12 
1 2  
12 
12 
12 
6 
6 
6 
6 
4 ---- 

27.05 50.92 25.68 32.41 25.10 
8.89 10.49 7.74 8.32 3.87 

39.68 9.20 7.71 7.33 2.65 
28.38 29.73 12.33 20.59 9.73 
19.89 23.25 19.53 12.50 10.74 

1.99 2.72 1.52 3.65 1.46 
.39 1.09 .50 .83 .41 

1.47 2.95 1.02 2.04 46 
.44 .40 . 00 .oo . 00 . 00 . 00 . 00 . 00 . 00 

11.95 11.14 7.56 6.50 3.64 

-__________-____________________________-- 

22.40 
2.73 
3.93 

12.33 
7.23 
3.37 
2.02 

.oo 

10.28 17.44 
1.51 .94 
1.47 2.86 
4.19 4.15 
3.48 6.26 

.63 1.24 
1.65 2.03 

* 00 00 
.78 . 00 . 00 .oo . 00 . 00 

5.23 
1.24 
1.31 
3.00 
1.73 
1.22 

.oo 
* 00 
.oo 
.oo . 00 -------- 

6.29 
1.06 
1.11 
2.69 
3.83 

.83 

.51 

.41 . 00 . 00 . 00 
.----- 

N igh t  

Depth N 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 
( m )  mm rnrn mm mrn mm mrn rnrn mm mm mm 

0 -0.16 5 1.05 2.10 .OO 1.05 3.15 2.16 3.25 6.70 5.09 9.16 
0 - 1 0  6 3.63 1.51 2.21 1.99 3.97 .99 .99 1.24 1.35 1.23 
10 - 20 6 8.31 6.40 8.53 9.02 2.66 4.39 1.67 3.59 1.67 1.38 
20 - 30 6 32.83 23.84 11.40 20.08 11.96 8.71 4.97 2.83 3.67 2.94 
30 - 40 6 21.07 20.38 18.11 11.87 11.36 3.49 3.85 7.79 2.25 4.58 
40 - 50 6 6.63 11.19 3.09 4.58 2.74 3.71 .67 1.55 1.61 1.01 
40 - 80 3 1.16 2.27 -85 3.15 2.20 1.22 2.18 3.00 . 00 .57 
80 -120 3 .55 .60 .oo . 00 .oo .oo .oo * 00 .oo . 00 
120-160 3 1.95 3.18 1.21 2.32 .65 5.82 . 00 . 00 . 00 .oo 
160-200 3 .62 .57 . 00 .oo .oo . 00 * 00 -00 .oo .oo 
200-400 2 . 00 . 00 * 00 . 00 . 00 . 00 . 00 * 00 . 00 . 00 

_-----L----_--___---------------------------------------------------------------------------- 

_--____ -- ------- ------- ------- ------- ------- ------- ------- ------- ------- _ _ _ _ _ _ _  

............................................................................................. 
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Table 40. Continued. 
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I 

Table 41. Anchovy 
s t a t  i o n  

larval  
90.28, 

l e n g t h  
b e f o r e  

groups: C o e f f i c i e n t s  of  
t h e  storm. 

v a r i a t i o n ;  



1 0 3  

Table 41. Continued. 

............................................................................................. 
Day + Night  

Depth N 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 
(m)  mm mm mm mm mm mm mm mm mm mm 

0 -0.16 11 1.90 1.90 1.65 1.58 1.66 1.72 2.14 1.56 1.46 1.92 
0 - 10 1 2  1.14 1.49 1.29 1.63 1.48 2.15 1.92 2.34 1.48 1.81 
10 - 20 12 1.60 .73 .87 1.42 1.43 1.29 1.38 1.68 2.44 1.90 
20 - 30 12 1.01 .80 .94 1.01 1.36 1.04 1.35 1.10 1.85 1.34 
30 - 40 12 .95 1.00 1.09 -83 1.18 .82 1.26 1.26 2.17 1.77 
40 - 50 12 1.51 1.11 1.32 1.00 1.25 1.15 2.34 1.67 1.99 1.82 
40 - 80 6 1.18 .83 .78 .58 .99 .73 1.41 1.40 .oo 1.55 
80 -120 6 2.45 1.35 1.55 1.70 2.45 . 00 . 00 . 00 .OO 2.45 
120-160 6 1.51 1.50 1.20 1.07 2.45 2.45 2.45 .oo . 00 . 00 
160-200 6 2.45 2.45 .oo 00 . 00 .oo * 00 00 .oo .oo 
200-400 4 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .oo . 00 

............................................................................................. 

---____ -- ------- ------- ------- ------_ ------- ------- ------- ------- ------- ------- 

............................................................................................. 

............................................................................................. 
Night  

(m)  mrn mm mm mm mm mm rnm mm mm mm 

............................................................................................. 
Depth N 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 

------- -- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- 
0 -0.16 5 2.24 2.24 .OO 2.24 2.24 2.24 2.24 1.41 1.80 1.76 
0 - 1 0  6 1.04 .64 1.16 1.22  2.45 2.45 2.45 1.55 1.10 1.55 
10 - 20 6 .50 .52 .74 1.36 1.18 4 81 .89 1.16 2.45 1.17 
20 - 30 6 .77 .40 .52 .58 .99 .39 .93 .39 1.13 .80 
30 - 40 6 .69 .72 .56 .51 .70 .23 * 79 .97 1.41 1.06 
40 - 50 6 2.16 1.32 .93 .72 1.20 .78 2.45 1.27 1.67 1.10 
40 - 80 3 .34 .52 .27 .38 1.31 .42 1.28 1.73 .oo .87 
80 -120 3 1.73 .87 .oo .oo .oo .oo .oo .oo * 00 . 00 
120-160 3 1.19 .81 .87 -74 1.73 1.73 . 00 .oo . 00 . 00 
160-200 3 1.73 1.73 .oo .oo . 00 .oo .oo .oo .oo . 00 
200-400 2 . 00 .oo . 00 .oo . 00 . 00 . 00 .oo . 00 .oo 
________________________________________--------_-------------------------------------------- 
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Table 41. Continued.  

..................................................................................... 
Day + Nigh t  

Depth N 11.5 12 12.5 13 13.5 14 14.5 15  >15 
( m )  mrn mm mm mm mm mm mm mm mm 

0 -0.16 11 2.18 1.51 1.88 1.98 3.32 2.36 3.32 2.24 2.38 
0 - 10 12 3.46 .OO 3.46 3.46 .OD . 00 .oo .oo . 00 
10 - 20 12 2.34 1.66 3.46 .oo .OO 3.46 . 00 . 00 . 00 
20 - 30 12 .OO 2.73 3.46 .oo .oo . 00 .oo .oo . 00 
30 - 40 12 1.59 3.46 . 00 .oo . 00 . 00 . 00 . 00 . 00 
40 - 50 12 3.46 . oo .OO 3.46 . 00 .oo . 00 .oo .oo 
40 - 80 6 .oo 2.45 .oo . 00 .oo .oo . 00 . 00 . 00 
80 -120 6 .oo .oo .DO .oo .oo .OD . 00 .oo .oo 
120-160 6 .oo * 00 . 00 .oo . 00 .oo .oo . 00 . 00 
160-200 6 .oo .oo .oo .oo .oo .oo .oo . 00 .oo 
zoo-400 4 . 00 .oo .oo .oo . 00 .oo . 00 . 00 . 00 

..................................................................................... 

------- -- _____-_ ------- ------- ------- ------- ------- ------- ------- ------- 

Depth N 11.5 
(rn) mm 

0 -0.16 6 1.57 
0 - 1 0  6 2.45 
10 - 20 6 * 00 
20 - 30 6 .oo 
30 - 40 6 . 00 
40 - 50 6 .oo 
40 - 80 3 .oo 
80 -120 3 .oo 
120-160 3 . 00 
160-200 3 .oo 
200-400 2 . 00 

------- -- ------ - 

...................... 

12 
mm 

1.62 
* 00 . 00 

2.45 
.oo 
.oo 

1.73 
.oo . 00 
.oo . 00 

- - - - - - - 

. - - - - - - - - 

12.5 13 13.5 14 14.5 15  >15 
mm mm mrn mm mm rnm mm 

2.45 2.45 . 00 . 00 .oo 2.45 . 00 
.oo 2.45 . 00 00 .oo .oo .oo 
00 00 . 00 .oo .OD . 00 . 00 

.oo .oo .oo .oo . 00 .oo . 00 . 00 .oo . 00 .oo . 00 . 00 . 00 

.DO . 00 .oo 00 . 00 .oo .oo . 00 . 00 . oo . 00 00 . 00 . 00 

.oo .oo .oo . 00 .oo .oo .oo 
* 00 . 00 . 00 . 00 . 00 .oo .oo 
* 00 .oo .oo .oo .oo .oo .oo 
.oo . 00 . 00 . 00 .oo . 00 . 00 

------- ------- ------- ------- ------- ------- ------- 
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Table 42. Anchovy l a r v a l  l eng th  groups: Proport ions o f  p o s i t i v e  catches (76);  
s t a t i o n  90.28, before the  storm. 
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Table 42. Continued. 

............................................................................................. 
Day + Nigh t  

( m )  mm mm mm mm mm mm mm mm mm mm 

............................................................................................. 
Depth N 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 

------- -- ______- ------- ------- -_-_--- ____--_ ------- ------- ------- ------- ------- 
0 -0.16 11 63.64 36.36 45.45 54.55 45.45 45.45 45.45 54.55 45.45 45.45 
0 - 10 12 75.00 91.67 58-33 50.00 41.67 25.00 25.00 16.67 33.33 25.00 
10 - 20 12 100.00 91.67 83.33 58.33 41.67 58.33 41.67 33.33 16.67 25.00 
20 - 30 12  100.00 100.00 83.33 91.67 83.33 83.33 58.33 58.33 41.67 50.00 
30 - 40 1 2  75.00 83.33 91.67 91.67 83.33 75.00 66.67 75.00 25.00 41.67 
40 - 50 12 50.00 83.33 58.33 75.00 50.00 58.33 16.67 33.33 25.00 25.00 
40 - 80 6 50.00 83.33 83.33 100.00 83.33 83.33 50.00 50.00 .oo 33.33 
80 -120 6 16.67 50.00 33.33 33.33 16.67 .oo .DO .oo .OO 16.67 
120-160 6 50.00 50.00 50.00 83.33 16.67 16.67 16.67 . 00 . 00 . 00 
160-200 6 16.67 16.67 . 00 . 00 -00 .oo .oo . 00 .oo .oo 
200-400 4 . 00 . 00 .oo . 00 . 00 . 00 .oo .oo .oo . 00 ............................................................................................. 

________________________________________----------------------------------------------------- 
Nigh t  

(m)  mm mm mm mm mm mm mm mm mm mm 

0 -0.16 5 20.00 20.00 .OO 20.00 20.00 20.00 20.00 40.00 40.00 40.00 
0 - 1 0  6 66.67 83.33 50.00 50.00 16.67 16.67 16.67 33.33 50.00 33.33 

________________________________________----------------------------------------------------- 
Depth N 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 

------- -- ____-__ ------- ------- ------- __-_-__ ------- ------- ------- ------- ------- 

10 - 20 6 100.00 100.00 100.00 66.67 50.00 83.33 66.67 50.00 16.67 50.00 
20 - 30 6 100.00 100.00 100.00 1DO.00 100.00 100.00 83.33 100.00 83.33 83.33 
30 - 40 6 83.33 100.00 100.00 100.00 100.00 100.00 100.00 83.33 50.00 83.33 
40 - 50 6 33.33 83.33 66.67 83.33 50.00 83.33 16.67 50.00 33.33 50.00 
40 - 80 3 100.00 100.00 100.00 100.00 66.67 100.00 66.67 33.33 .OO 66.67 
80 -120 3 33.33 66.67 * 00 .oo . 00 .oo .oo .oo .oo .oo 
120-160 3 66.67 100.00 66.67 100.00 33.33 33.33 . 00 . 00 . 00 . 00 
160-200 3 33.33 33.33 . 00 .oo . 00 .oo .oo 00 .oo .oo 
200-400 2 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .oo . 00 ............................................................................................. 
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Table 42. Continued. 

Night 

Depth 
( m )  ------- 

0 -0.16 
0 - 10 
10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 

120-160 
160-200 
200-400 

ao -120 

-------- 

N 11.5 12 
mm mm - - -- - - - -- - -- - - -- 

5 20.00 40.00 
6 * 00 .oo 
6 33.33 66.67 
6 .OO 16.67 

6 16.67 .oo 
3 .oo . 00 
3 . 00 .oo 
3 . 00 . 00 
3 .oo . 00 
2 . 00 . 00 

6 83.33 16.67 

12.5 
mm 

40.00 
16.67 
16.67 
16.67 . 00 

.oo . 00 . 00 . 00 

.oo . 00 

-- -- - - - 

.---- ---- 

13 
mm 

40.00 
.oo . 00 
.oo . 00 

16.67 . 00 . 00 
* 00 
.oo . 00 

------- 

.-------- 

13.5 
mm 

20.00 . 00 . 00 . 00 . 00 
.oo . 00 
.DO . 00 
.oo 
00 

------- 

. - - - - - - - 

14 
mm 

40.00 
.oo 

16.67 
.oo . 00 
.oo . 00 
.DO . 00 
.oo 
.oo 

------- 

-- - -- - - - - 

14.5 
mm ------- 

20. oa 
.oo . 00 
.oo . 00 . 00 
* 00 
.oo . 00 . 00 . 00 _-------- 

15 
mm 

20.00 
.oo . 00 
.oo . 00 
.oo . 00 . 00 . 00 
.oo 
.oo 

- - - -_- - - - 

>15 
mm ------- 

40.00 
.oo 
.oo . 00 . 00 
.oo . 00 
.oo . 00 . 00 . 00 

-------- 
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Table 43. Anchovy 
s t a t i o n  

l a r v a l  
90.28, 

length 
before 

groups : Minimum 
the  storm. 

3 values (numbers per 100 rn ) ;  
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Table 43. Continued*. 

............................................................................................. 
Day -I- N igh t  

Depth N 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 
(m)  mm mm rnm mm mm mm mm mm mm mm 

0 -0.16 11 . 00 . 00 . 00 . 00 .oo . 00 . 00 . 00 . 00 . 00 
0 - 10 12 .oo . 00 .oo . 00 . 00 .oo .oo .oo .oo .oo 
10 - 20 1 2  1.99 . 00 . 00 . 00 .oo . 00 . 00 . 00 . 00 . 00 
20 - 30 12 2.38 2.38 .oo . 00 . 00 .oo .oo .oo .oo . 00 
30 - 40 12 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
40 - 50 1 2  .oo .oo .oo .oo * 00 .oo .oo .oo .oo .oo 
40 - 80 6 .oo . 00 .oo 1.55 . 00 . 00 . 00 . 00 . 00 . 00 
80 -120 6 .oo .oo . 00 .oo .oo .oo . 00 .oo .oo .oo 
120-160 6 . 00 . 00 . 00 . 00 . 00 .oo . 00 ' 00 . 00 .oo 
160-200 6 . 00 .oo . 00 .oo .oo .oo . 00 .oo . 00 .oo 
200-400 4 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

............................................................................................. 

------- -- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- 

________________---_____________________----------------------------------------------------- 
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Table 44. Anchovy l a r v a l  l eng th  groups: Maximum values 
s t a t i o n  90.28, before the  storm. 

3 (numbers per 100 m 1; 

............................................................................................. 
Day + N igh t  

Depth N A 1  1 2 2.5 3 3.5 4 4.5 5 5.5 6 
( m )  leng ths  mm mm mm mm mm mm mm mm mm 

________________________________________----------------------------------------------------- 

------- -- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- 
0 -0.16 11 852.82 49.35 58.07 220.92 51.70 25.85 15.59 122.47 75.71 135.83 
0 - 10 12 5203.47 2212.15 1737.70 3053.70 582.28 341.73 276.53 188.85 141.64 84.86 
10 - 20 12 5253.28 996.44 2010.25 1822.23 452.63 285.12 302.74 396.34 351.78 206.38 
20 - 30 12 3376.16 697.12 1296.69 1303.88 334.89 342.05 239.97 241.76 96.70 114.61 
30 - 40 12 1074.64 24.73 267.54 433.90 112.41 103.42 49.16 194.49 65.51 147.47 
40 - 50 12 248.52 14.10 15.67 64.25 4.81 24.44 26.48 36.67 32.60 37.61 
40 - 80 6 264.26 68.01 71.20 72.78 34.31 17.49 10.69 23.32 12.48 9.72 
80 -120 6 66.87 10.98 20.96 21.96 8.86 8.86 7.38 6.45 3.69 6.45 
120-160 6 86.41 3.80 4.75 5.70 6.65 10.03 11.39 14.04 17.09 7.60 
160-200 6 12.80 1.12 1.07 1.12 .OO 2.95 1.97 4.19 1.97 1.97 
200-400 4 . 00 . 00 . 00 .oo . 00 .oo . 00 .oo . 00 .oo 
_-_________-_---________________________----------------------------------------------------- 

- - - - - - - 
0 -0.16 
0 - 10 
10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 
80 -120 
120-160 
160-200 
200-400 
- - - - - - - - 

-- ------- ------- ------- ------- 
6 852.82 44.05 58.07 70.08 
6 5203.47 2212.15 1737.70 3053.70 
6 5253.28 506.86 2010.25 1822.23 
6 3376.16 697.12 1296.69 1303.88 
6 1074.64 24.73 267.54 433.90 
6 248.52 14.10 15.67 64.25 
3 264.26 68.01 , 68.98 34.00 
3 66.87 10.98 20.96 21.96 
3 39.11 3.80 3.80 5.70 
3 6.28 1.12 1.05 1.12 
2 . 00 . 00 . 00 . 00 

------- 
6.35 

582.28 
452.63 
166.55 
112.41 

4.81 
3.10 
4.99 
1.00 

.oo . 00 
- - - - - - - - 

- - - - - -- 
15.59 

341.73 
285.12 
305.06 
103.42 

24.44 
17.49 

6.45 
10.03 

.oo 

.oo 
- - - - - - - - 

- - - -- - - 
15.59 

276.53 
302.74 
162.98 
49.16 
26.48 
10.69 
7.38 
1.92 

.oo 

.oo 
------- -. 

- - - - - - - 
122.47 
188.85 
396.34 
167.15 
194.49 
36.67 
23.32 
6.45 

14.04 
4.19 . 00 --------- 

- - - - - -- 
75.71 

141.64 
351.78 
73.13 
53.43 
32.60 

1.94 
3.69 . 00 

.oo . 00 
- - -- - - - 

- - - - - -- 
135.83 
84.86 

206.38 
91.93 

147.47 
37.61 

9.72 
6.45 
2.01 
1.05 . 00 

- - - - - - - - 

Night 

Depth N A l l  2 2.5 3 3.5 4 4.5 5 5.5 6 
( m )  leng ths  mm mm mm mm mm mm mm mm mm 

______I_________________________________----------------------------------------------------- 

_ _ _ _ _ _ _  _- ------- ------- -----I- ------- ------- ------- ------- ------- ------- ------- 
0 -0.16 5 554.64 49.35 39.95 220.92 51.70 25.85 7.05 35.25 2.35 11.75 
0 - 10 6 1963.05 316.49 759.56 1010.86 97.51 38.92 36.49 26.76 33.79 7.70 
10 - 20 6 4663.54 996.44 1585.25 1637.44 348.76 275.13 125.44 122.75 76.81 59.26 
20 - 30 6 2555.52 250.18 228.61 610.67 334.89 342.05 239.97 241.76 96.70 114.61 
30 - 40 6 557.60 1.91 41.21 32.38 20.97 33.85 35.32 75.09 65.51 49.53 
40 - 50 6 102.83 1.94 4.95 3.88 1.92 3.88 3.88 7.76 5.82 13.20 
40 - 80 3 217.30 58.33 71.20 72.78 34.31 11.44 5.20 11.44 12.48 5.20 
80 -120 3 44.29 3.35 8.62 13.29 8.86 8.86 6.20 5.58 .89 1.77 
120-160 3 86.41 2.95 4.75 4.75 6.65 6.65 11.39 10.45 17.09 7.60 
160-200 3 12.80 .OO 1.07 .98 -00 2.95 1.97 1.97 1.97 1.97 
200-400 2 -00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 ............................................................................................. 
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Table 44. Continued. 

............................................................................................. 
Day + Nigh t  

Depth N 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 
( m )  rnrn rnm rnrn mm rnm mm mrn rnrn mrn rnrn 

0 -0.16 11 89.07 155.87 78.15 81.04 78.15 69.46 34.73 57.89 14.47 21.15 
0 - 10 12 27.00 34.72 20.23 24.73 9.73 8.99 4.50 2.43 2.67 2.38 

20 - 30 12 98.50 85.96 42.98 73.42 35.07 34.03 12.38 12.50 10.32 8.81 
30 - 40 12 65.51 70.53 51.96 39.94 38.34 19.17 11.55 20.77 5.77 12.78 
40 - 50 12 30.56 30.56 22.57 20.06 11.21 9.70 1.65 3.88 3.84 1.94 
40 - 80 6 4.29 6.61 4.16 11.44 4.16 5.83 4.16 5.20 .OO 1.04 
80 -120 6 .96 2.77 1.00 1.99 1.00 .oo .oo . 00 .oo 1.00 
120-160 6 3.80 7.60 2.24 5.60 1.12 10.08 1.90 . 00 . 00 .oo 
160-200 6 1.07 .98 .oo . 00 .oo * 00 . 00 .oo .oo .oo 
200-400 4 . 00 . 00 . 00 . 00 . 00 . 00 .oo . 00 . 00 . 00 

............................................................................................. 

------- -- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- 

10 - 20 12 145.40 32.83 20.76 21.03 7.04 12.70 4.10 8.09 4.10 3.24 

............................................................................................. 
Day 

Depth N 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 
( m )  rnm mrn rnm mm rnrn rnrn rnrn rnrn rnrn rnm 

0 -0.16 6 89.07 155.87 78.15 81.04 78.15 69.46 34.73 57.89 14.47 5.79 
0 -10 6 27.00 34.72 20.23 24.73 9.64 8.99 4.50 .OO 2.67 2.25 
10 - 20 6 145.40 32.83 16.42 14.07 7.04 2.35 1.60 1.99 2.35 . 00 
20 - 30 6 35.52 29.25 8.19 19.99 6.27 3.08 3.08 1.54 .OO 2.09 
30 - 40 6 36.33 70.53 8.42 17.10 4.27 8.55 2.08 4.27 . 00 . 00 
40 - 50 6 30.56 30.56 22.57 20.06 11.21 4.07 1.60 1.60 1.60 .oo 
40 - 80 3 .OO 5.83 1.09 7.77 1.94 5.83 1.94 1.94 . 00 . 00 
80 -120 3 .OO 2.77 1.00 1.99 1.00 . 00 .oo . 00 .oo 1.00 
120-160 3 .95 .oo .95 1.00 . 00 SO0 1.90 . 00 . 00 .oo 
160-200 3 . 00 .oo . 00 .oo .oo . 00 .oo .oo . 00 .oo 
200-400 2 . 00 . 00 .oo . 00 .oo . 00 . 00 . 00 . 00 .oo 

____--_______-__________________________----------------------------------------------------- 

------- -- ------- ------- ------- ------- ------- ------- ------_ __-____ ------- ------- 

_______________________c________________----------------------------------------------------- 
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Table 44. Continued. 

Depth 
( m )  - - - - - - - 

0 -0.16 
0 - 10 
10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 
80 -120 
120-160 
160-200 
200-400 
------- -- 

N 11.5 12 12.5 13 13.5 
rnrn rnm mrn mm mm -- ------- ------- ------- ------- ------- 

5 9.40 4.84 9.68 21.15 2.42 
6 .oo .OO 2.38 . 00 . 00 
6 2.05 4.10 2.08 . 00 .oo 
6 .OO 5.29 1.88 .oo .oo 
6 5.77 1.77 . 00 . 00 . 00 
6 1.62 .oo .OO 1.69 .OD 
3 . 00 . 00 . 00 . 00 . 00 
3 . 00 .oo .oo .oo .oo 
3 . 00 .oo .oo . 00 . 00 
3 .oo .oo .oo .oo . 00 
2 . 00 . 00 .oo . 00 . 00 

._______________________________________------ 

14 14.5 15 
mm mm mrn 

4.70 2.42 2.42 
.oo .oo .oo 

1.62 .oo . 00 
.oo .oo .oo . 00 . 00 .oo 
.oo . 00 . 00 
-00 . 00 . 00 . 00 .oo .oo . 00 . 00 .oo 
.oo .oo .oo 
.oo .oo . 00 

------- ------- ----___ 

.------------------------ 

>15 
mm 

4.84 . 00 . 00 . 00 . 00 . 00 . 00 
.oo . 00 
.oo . 00 

__----- 
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Table 45. S t a t i s t i c a l  summary o f  depth s t r a t a  (m) sampled A p r i l  3 - 6, 1980 
( a f t e r  the  storm) on s t a t i o n  90.28, i nc lud ing  mean values, standard 
deviat ions,  and c o e f f i c i e n t s  o f  v a r i a t i o n  o f  the  minimum, maximum, 
and mean depth values obtained. .................................................................................... 

Day + Night 

Approximate N Means Standard dev ia t ions  Coeff. o f  v a r i a t i o n  
depth Min .  Max. Mean Min .  Max. Mean M i n .  Max. Mean 

.................................................................................... 

----------- -- ------ ------ ------ ----- ----- ----- ----- ----- ----- 
0 -0.16 13 . 00 .16 .08 .oo .oo .oo .ooo .ooo .ooo 
0 - 10 12  .oo 9.99 5.73 -00 -53 -29 SO00 a053 e050 
10 - 20 1 2  9.06 20.15 14.63 -49 .46 .28 .054 .023 .019 
20 - 30 12 19.46 30.24 24.74 -56 .52 .33 ,029 .017 .013 

40 - 50 1 2  39.25 50.69 44.84 .83 .33 .36 .021 .007 .008 

80 -120 6 78.84 121.21 99.86 .88 .97 .36 .011 .008 .004 
120-160 6 119.16 162.26 140.28 -80 1.15 .58 .007 .007 .004 
160-200 6 159.41 200.95 180.63 .74 .59 .35 .005 .003 .002 
200-400 6 192.20 384.40 288.30 12.01 24.02 18.02 .062 .062 .062 

30 - 40 11 29.29 39.97 34.64 .87 1.01 -46 -030 .025 -013 

40 - 80 6 39.42 80.39 60.03 -27 -48 -29 .007 e006 -005 

.................................................................................... 
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3 Table 46. Anchovy egg age groups: Means (numbers per 100 m ) ;  
s t a t i o n  90.28, a f t e r  the  storm. 
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3 Table 47. Anchovy egg age groups: Medians (numbers per 100 m ) ;  
s t a t i o n  90.28, a f t e r  the  storm. 
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3 Table 48. Anchovy egg age groups: Standard dev ia t i ons  (numbers per 100 m 1; 
s t a t i o n  90.28, a f t e r  t he  storm. 
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Table 49. Anchovy egg age groups: Coe f f i c i en ts  o f  va r ia t i on ;  
s t a t i o n  90.28, a f t e r  the storm. 
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Table 50. Anchovy 
s t a t i o n  

egg age groups: Proport ions o f  
90.28, a f t e r  the  storm. 

p o s i t i v e  catches (5); 

________________________________________------------------------------------ 
Day + Night 

________________________________________------------------------------------ 
Depth N A 1  1 S A B C D E 

0 -0.16 13 100.00 .OO 100.00 100.00 92.31 .oo * 00 
0 - 10 12 100.00 8.33 100.00 100.00 91.67 . 00 . 00 
10 - 20 1 2  100.00 8.33 100.00 100.00 100.00 .oo .oo 
20 - 30 12 100.00 .OO 83.33 83.33 91.67 33.33 . 00 
30 - 40 11 100.00 .OO 45.45 63.64 54.55 81.82 * 00 
40 - 50 1 2  100.00 .OO 50.00 58.33 50.00 58.33 . 00 
40 - 80 6 100.00 -00 100.00 66.67 66.67 50.00 .oo 
80 -120 6 83.33 66.67 16.67 .oo .oo . 00 . 00 
120-160 6 83.33 83.33 * 00 .oo .oo .oo .oo 
160-200 6 33.33 33.33 . 00 .oo . 00 .oo .oo 
200-400 6 83.33 83.33 .oo .oo .oo .oo .oo 

(m) ages _ _ _ _ _ _ _  -_ _ _ _ _ _ _ _ _  ______-- _--_--_- --_---_- -------_ -------- -------- 

________________________________________------------------------------------ 

............................................................................ 
Day ............................................................................ 

Depth N A l l  S A 6 C D E 

0 -0.16 7 100.00 .oo 100.00 100.00 100.00 .oo . 00 
0 - 1 0  6 100.00 .oo 100.00 100.00 100.00 . 00 . 00 
10 - 20 6 100.00 .oo 100.00 100.00 100.00 .oo .oo 
20 - 30 6 100.00 .OO 66.67 66.67 100.00 33.33 . 00 
30 - 40 6 100.00 .OO 33.33 66.67 33.33 100.00 .oo 
40 - 50 6 100.00 .OO 50.00 50.00 50.00 66.67 .oo 
40 - 80 3 100.00 .OO 100.00 66.67 66.67 100.00 .oo 
80 -120 3 100.00 66.67 33.33 -00 .DO .oo .oo 
120-160 3 66.67 66.67 .oo .oo .oo .oo . 00 
160-200 3 . 00 . 00 (I 00 . 00 . 00 . 00 . 00 
200-400 3 100.00 100.00 .oo .oo . 00 .oo .oo 

( m )  ages _ _ _ _ _ _ _  _ _  _ _ _ _ _ - _ _  _ _ _ _ _ _ _ _  ______-_ -------- -_------ -------- -------- 

________________________________________------------------------------------ 
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3 Table 51. Anchovy egg age groups: M i n i m u m  values (numbers per 100 m ) ;  
s t a t i o n  90.28, a f t e r  the storm. 
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Table 52. Anchovy egg age groups: Maximum values 
s t a t i o n  90.28, a f t e r  the storm. 

(numbers per 100 m'); 

............................................................................ 
Day + Night ________________________________________-----------------------------_------ 

Depth N A 1  1 S A B C D E 
( m )  ages 

__---_- _ _  _ _ _ _ _ _ _ _  ___-____ ____---_ _ _ _ _ _ _ _ _  --____-_ --_____- __------ 
0 -0.16 13 5965.56 -00 5525.22 1884.06 2576.56 .oo -00 
0 - 10 12 1608-03 5.57 1113.75 1084.85 213.54 .oo . 00 
10 - 20 12 794.30 17.25 533.57 416.58 291.39 .oo .oo 
20 - 30 12 477.48 .OO 423.50 23.03 46.85 24.76 . 00 
30 - 40 11 37.19 .OO 11.41 10.24 35.00 10.24 .oo 
40 - 50 12 24.21 .OO 19.66 15.67 8.07 6.45 . 00 
40 - 80 6 301.80 . 00 9.83 45.45 153.39 95.16 .oo 
80 -120 6 11.59 11.59 .61 . 00 . 00 . 00 .OD 
120-160 6 4.94 4.94 .oo .oo .oo .oo .oo 
160-200 6 2.76 2.76 . 00 . 00 . 00 . 00 . 00 
200-400 6 .55 .55 .oo .oo .oo .oo .oo 
______-_____________-------------------------------------------------------- 

________________________________________------------------------------------ 
Night ________________________________________------------------------------------ 

Depth N A l l  S A B C D E 

0 -0.16 6 5477.71 .OO 5171.29 1884.06 2576.56 .oo .oo 
0 - 10 6 1608-03 5.57 1113.75 1084.85 179.15 . 00 . 00 
10 - 20 6 794.30 17.25 339.48 416.58 291.39 .oo . 00 
20 - 30 6 79.59 -00 41.69 23.03 46.85 12.62 .oo 
30 - 40 5 37.19 .OO 11.41 4.86 35.00 2.19 .oo 
40 - 50 6 24.21 .OO 19.66 15.67 8.07 6.45 .oo 
40 - 80 3 19.70 . 00 9.83 7.39 8.21 .oo . 00 
80 -120 3 5.07 5.07 . 00 . 00 . 00 . 00 . 00 
120-160 3 3.68 3.68 . 00 .oo .oo .oo .oo 
160-200 3 2.76 2.76 . 00 * 00 . 00 . 00 . 00 
200-400 3 .07 .07 .oo .oo .oo .oo .oo 

( m )  ages -_----- _ _  _ _ _ _ _ _ - _  _-_----- ------__ _-_-_--- -------- -------- -------- 
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3 Table 53. Anchovy l a r v a l  l eng th  groups: Means (numbers per 100 m ) ;  
s t a t i o n  90.28, a f t e r  the storm. 

------- 
0 -0.16 
0 - 10 
10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 
80 -120 
120-160 
160-200 
200-400 

-- 
13 
1 2  
1 2  
1 2  
11 
1 2  
6 
6 
6 
6 
6 

-- - -- -- - 
230.95 
897.47 
863.31 
293.40 

5.67 
3.41 

46.29 
2.85 

.26 

.16 . 00 

- 
22.35 

111.21 
73.60 

7.22 
.15 
.oo 

14.19 
.oo . 00 
.oo 
.oo 

.__-___ - 
8.53 

144.60 
91.75 
20.39 
-00 
.31 

6.36 
.32 . 00 
.oo . 00 

. - - - - -- - 
13.61 

174.97 
121.25 
18.40 

.27 

.44 
4.18 

.oo . 00 . 00 . 00 

------ - 
4.95 

94.79 
72.92 
21.24 

.15 

.14 
3.16 

.22 . 00 . 00 

.oo 

-- - - -- - 
9.00 

89.92 
92.51 
40.03 

.31 

.37 
4.37 

.10 . 00 

.oo . 00 

------ - 
6.75 

49.42 
65.55 
26.57 

.16 

.51 
3.55 

.19 

.16 

.oo 

.oo 

------ - 
7.49 

60.79 
83.07 
47.42 

.27 

.64 
2.93 

.99 

.09 

.oo . 00 

- - - - - - - 
5.80 

37.41 
66.78 
15.71 

.59 

.16 
1.29 

32 . 00 
.16 . 00 

------ 
6.72 

33.28 
57.29 
27.83 

.78 

.47 
1.19 . 00 . 00 . 00 . 00 

------- 
0 -0.16 
0 - 10 
10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 
80 -120 
120-160 
160-200 
200-400 -------- 

-- 
7 
6 
6 
6 
6 
6 
3 
3 
3 
3 
3 

----- 

------- 
186.32 

1039.89 
683.08 
210.50 

6.00 
4.74 

80.91 
3.19 

.33 

.31 

.oo 
.--- 

- - - - - -- 
4.92 

131.12 
62.96 
4.34 . 00 . 00 

28.39 
.oo . 00 . 00 . 00 - - - - - - - - 

------- 
7.22 

187.50 
76.25 
15.42 . 00 

.63 
11.90 

.64 . 00 

.oo . 00 
----. 

- - - - - -- 
2.46 

231.90 

8.73 
.50 
.88 

6.24 
.oo 
.oo 
.oo . 00 

109 93 

- - - - - - - - 

-- - - - - - . 00 
129.87 
62.14 

8.17 
.27 . 00 

5.84 
.oo . 00 . 00 . 00 

- - - - - - - - - 

.49 
101.01 

72 06 
29.17 . 00 

.22 
7.75 

.20 . 00 . 00 . 00 
.--- - ---- 

------- ------- ------- ------- . 00 .35 1.70 5.57 
55.00 56.26 43.34 31.99 
54.32 68.83 63.18 35.72 
25.07 39.62 11.72 21.13 

.28 .23 .80 .53 
1.03 .53 .31 .68 
5.16 4.67 1.60 1.64 

-00 .64 .64 .oo 
.33 . 00 .oo . 00 
.oo . 00 .31 .oo . 00 . 00 . 00 .oo 

............................... 
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Table 53. Continued. 

0 -0.16 
0 - 10 
10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 
80 -120 
120-160 
160-200 
200-400 
----- --- 

- - - - - - - - 
Depth 

(m)  - - - - - - - 
0 -0.16 
0 - 10 
10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 
80 -120 
120-160 
160-200 
200-400 

____________________-------------------------------------------- 
N 6.5 7 7.5 8 8.5 9 9.5 

mm mm mm mm mm mm mm 
-_ __----- ------- ------- ------- ------- ------- ------- -- 

6 5.32 5.93 2.62 3.91 4.44 6.84 7.72 
6 9.81 26.78 15.62 23.05 9.67 12.87 6.24 
6 45.75 35.42 32.26 22.03 14.41 9.88 6.01 
6 17.69 32.47 7.21 12.38 5.77 6.41 2.86 
5 .OO 1.85 .34 * 00 .oo .33 . 00 
6 . 00 .27 .oo . 00 .oo . 00 . 00 
3 .23 -00 .55 .94 .oo . 00 .oo 
3 .oo .oo .38 .oo .oo . 00 . 00 
3 . 00 . 00 . 00 .oo . 00 . 00 . 00 
3 .oo .oo .oo .oo .oo .oo .oo 
3 . 00 . 00 . 00 . 00 . 00 . 00 .oo 

10 10.5 11 
mm mm mm 

8.06 2.91 4.68 
5.08 2.91 3.74 
6.93 7.20 4.62 
2.61 .95 1.05 . 00 . 00 . 00 . 00 . 00 .oo . 00 .47 . 00 

.oo .oo . 00 . 00 . 00 .oo . 00 .oo .oo . 00 .oo . 00 

------- ------- 
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Table 53. Continued. 



3 Table 54. Anchovy l a r v a l  l e n g t h  groups: Medians (numbers per 100 m 1; 
s t a t i o n  90.28, a f t e r  the  storm. 

Day + N igh t  

Depth N A l l  2 2.5 3 3.5 4 4.5 5 5.5 6 
(m)  l eng ths  rnrn mrn mm mm mm mrn mm rnrn mm 

0 -0.16 13 119.38 .OO 5.50 3.33 . 00 .oo .oo . 00 .OO 2.09 

............................................................................................. 

------- -- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- 
o - i o  12 813.82 91.75 87.64 148.78 58.61 74.20 30.64 47.79 32.87 15.82 
10 - 20 12 796.40 42.46 80.53 110.02 59.46 51.45 40.62 48.65 31.56 35.25 
20 - 30 1 2  139.29 -00 10.78 12.44 6.08 8.02 10.78 15.94 5.59 9-26 
30 - 40 11 5.37 .oo .oo . 00 . 00 . 00 . 00 . 00 . 00 .oo 
40 - 50 12 1.56 . 00 .oo . 00 . 00 .oo .oo .oo .oo .oo 
40 - 80 6 17.82 .32 2.20 3.17 1.03 2.03 3.84 2.39 1.12 .73 
80 -120 6 1.28 .OD .oo .oo .oo .oo .oo .31 . 00 .oo 
120-160 6 . 00 .oo . 00 . 00 . 00 . 00 .oo . 00 . 00 . 00 
160-200 6 . 00 .oo . 00 .oo . 00 . 00 .oo . 00 .oo . 00 
200-400 6 .oo . 00 . 00 . 00 . 00 .oo .oo . 00 .oo . 00 

-----I - - - 
0 -0.16 7 
0 - 1 0  6 
10 - 20 6 
20 - 30 6 
30 - 40 6 
40 - 50 6 
40 - 80 3 
80 -120 3 
120-160 3 
160-200 3 
200-400 3 ------------- 

------- ------- 
71.19 . 00 

,707.07 42.46 
139.29 . 00 

5.96 . 00 
3.92 -00 

55.14 3.56 
1.83 .oo 

.oo . 00 . 00 .oo . 00 .oo 

1138.42 74.87 

----------------- 

------- . 00 
157.11 
69.48 
8.11 . 00 

.oo 
12.45 

.oo . 00 . 00 

.oo 
. - - -- - -- - 

------- . 00 
232.64 
87.42 

6.35 . 00 
.oo 

8.52 
.oo 
.OD 
.oo 
.oo 

-- 

-- - - - -- . 00 
109.79 

59.46 
3.22 . 00 

.oo 
6.23 

.oo . 00 

.oo . 00 

_____-_ . 00 
80.16 
51.45 

5.76 
.OD 
.oo 

10.65 
.oo 
.OD . 00 . 00 

. - - - - - - -_ 

------- ------- ------- ------- . 00 . 00 .oo . 00 
39.20 47.79 38.58 22.11 
42.56 48.65 23.78 31.80 

8.03 15.94 5.59 9.26 . 00 . 00 .69 . 00 
.65 .oo .oo .oo 

4.45 3.56 2.13 + 65 . 00 .oo . 00 . 00 . 00 . 00 . 00 .oo 
.oo .oo .oo .oo . 00 .oo .oo . 00 ................................ 

________________________________________----------------------------------------------------- 
Nigh t  

Depth N A 1  1 2 2.5 3 3.5 4 4.5 5 5.5 6 
(rn) l eng ths  mm 'mm mm mm mm mm mm mm rnrn 

0 -0.16 6 244.94 4.28 7.88 6.75 3.33 4.39 2.53 6.75 .oo 5.00 
0 - 10 6 502.12 91.75 84.30 58.51 24.72 54.36 29.26 50.72 29.35 15.82 
10 - 20 6 897.76 51.79 113.81 153.26 52.17 96.49 35.33 64.57 33.76 58.75 
20 - 30 6 135.43 .OO 13.26 21.80 18.14 8.54 21.80 13.98 18.41 15.82 . 00 . 00 . 00 .OO 1.63 30 - 40 5 5.17 .oo . 00 . 00 . 00 
40 - 50 6 1.39 . 00 . 00 .oo .oo .oo .oo . 00 .oo .oo 
40 - 80 3 12.32 . 00 .OO 1.42 . 00 .82 .82 .70 -82 .82 
80 -120 3 .73 .oo .oo .oo .56 .oo .oo .61 .oo .oo 
120-160 3 * 00 . 00 .oo .oo . 00 .oo . 00 . 00 . 00 .oo 
160-200 3 .oo .oo .oo -00 .oo .oo .oo .oo .oo .oo 
200-400 3 . 00 . 00 .oo . 00 . 00 . 00 . 00 . 00 . 00 . 00 

_____________--_________________________----------------------------------------------------- 

------- -- ------- ------- ------- ------- ------- ------- -_----- ------- ------- ------- 
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Table 54. Continued. 

............................................................................................. 
Day + N igh t  

Depth N 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 
( m )  mm mm mm mm mm mm mm mm mm mm 

0 -0.16 13 .oo . 00 .oo .OO 4.92 2.01 .oo 4.83 . 00 . 00 
0 - 10 12 10.10 12.70 6.73 7.91 4.71 2.49 3.66 3.32 1.08 2.39 
10 - 20 12 20.97 19.90 15.53 9.50 2.42 2.39 1.99 2.82 .OO 2.71 
20 - 30 12 8.88 6.90 4.61 2.75 3.70 .93 .82 .80 .oo .oo 
30 - 40 11 . 00 .oo .oo . 00 .oo . 00 .oo . 00 .oo . 00 
40 - 50 12 .oo . 00 .oo . 00 .oo .oo .oo .oo .oo . 00 
40 - 80 6 . 00 . 00 .32 1.15 . 00 . 00 . 00 . 00 . 00 . 00 
80 -120 6 .oo .oo .oo . 00 .oo .oo . 00 .oo .oo . 00 
120-160 6 * 00 .oo .oo .oo . 00 . 00 . 00 . 00 . 00 . 00 
160-200 6 .oo . 00 . 00 .oo .oo .oo . 00 .oo .oo .oo 
200-400 6 .oo .oo .oo . 00 . 00 . 00 . 00 . 00 . 00 . 00 

--__________--------____________________----------------------------------------------------- 

------- -- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- 

________________________________________----------------------------------------------------- 
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Table 54. Continued. 



1 2 7  

3 Table 55. Anchovy l a r v a l  l eng th  groups: Standard dev ia t ions  (numbers per 100 m ) ;  
s t a t i o n  90.28, a f t e r  the  storm. 
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Table 55. Continued. 

______- 
0 -0.16 
0 - 10 
10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 
80 -120 
120-160 
160-200 
200-400 
- - - - - - - - 

-- ------- 
7 19.53 

6 23.12 
6 11.29 
6 . 00 

6 10.77 

6 .a0 
3 2.81 
3 .56 

------- 
29.75 
13.42 
16.17 
11.37 . 00 

.oo 
1.78 

.70 . 00 

.oo . 00 
-------- - 

------- 
6.42 
6.48 

20.48 
5.85 

.73 

.oo 

.39 

.56 . 00 

.oo . 00 - - - - - -- - 

------- 
20.28 
10.62 
5.62 
8.45 . 00 

.oo 

.40 

.oo . 00 

.oo . 00 ---- 

3.79 
5.54 
5.84 
2.10 

.81 

.oo 

.31 . 00 

.oo 

.oo . 00 - 

------- ------- ------- ------- ------- 
7.29 6.03 23.50 24.11 36.18 
4.63 6.24 5.23 1.37 2.68 
2.85 3.08 3.01 1.17 1.86 
2.24 4.14 1.00 1.70 .89 

.93 .86 1.13 . 00 .73 

.oo .oo .oo .oo . 00 

.51 . 00 .39 .37 .82 . 00 .oo .oo .oo .oo 

.OO . 00 . 00 .oo . 00 

.oo .oo .oo .oo .oo 
IO0 . 00 . 00 .oo .oo ........................................ 

............................................................................................. 
Night 

(m) mm mm mm mm mm mm mm mm mm mm 

0 -0.16 6 6.87 5.08 3.37 4.77 5.56 10.38 8.40 6.45 3.54 5.44 
0 - 1 0  6 4.36 28.75 14.08 26.24 9.43 18.28 4.79 5.50 2.54 3.31 
10 - 20 6 41.06 26.68 27.16 23.89 18.00 10.01 5.42 7.19 10.20 5.22 
20 - 30 6 24.90 50.45 10.49 17.18 4.57 11.96 3.59 3.76 2.32 2.58 
30 - 40 5 .oo 2.54 .77 * 00 . 00 .73 . 00 . 00 . 00 . 00 
40 - 50 6 . 00 .66 .oo .oo .oo .oo . 00 . 00 .oo . 00 
40 - 80 3 .41 . 00 -95 .82 . 00 . 00 . 00 .oo .81 . 00 
80 -120 3 . 00 .oo .65 .oo .oo .oo .oo .oo .oo . 00 
120-160 3 . 00 . 00 * 00 .oo . 00 . 00 . 00 . 00 . 00 .oo 
160-200 3 .oo .a0 .oo .oo .oo .oo .oo .oo .oo . 00 
200-400 3 . 00 . 00 .oo . 00 . 00 . 00 . 00 * 00 . 00 . 00 

............................................................................................. 
Depth N 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 

------- -- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- 
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Table 55. Continued. 
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Table 56. Anchovy l a r v a l  
s t a t i o n  90.28, 

l eng th  groups: Coe f f i c i en ts  o f  va r ia t i on ;  
a f t e r  the  storm. 
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Table 56. Continued. 

............................................................................................. 
Day 

Depth N 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 
( m )  mm mm mm mm rnm mm mm mm mm mm 

0 -0.16 7 2.65 2.65 2.33 2.06 .80 1.82 2.31 1.78 2.19 2.31 
0 - 1 0  6 .79 .73 .84 1.12 1.12 1.55 1.60 1.15 1.57 1.34 
10 - 20 6 1.11 .89 1.23 .74 1.48 1.17 1.55 1.57 1.61 .84 
20 - 30 6 1.00 1.12 -78 1.55 .70 1.23 1.59 1.11 1.74 1.56 
30 - 40 6 . 00 .OO 2.45 .OO 1.56 1.55 1.55 2.45 .oo 1.55 
40 - 50 6 . 00 .oo .oo .oo .oo . 00 .oo .oo .oo .oo 
80 -120 3 1.73 1.73 1.73 .oo . 00 . 00 .oo .oo .oo .oo 
120-160 3 . 00 . 00 . 00 .oo . 00 .oo .oo . 00 . 00 . 00 
160-200 3 . 00 .oo .oo .oo .oo .oo .oo . 00 .oo .oo 
200-400 3 . 00 .oo . 00 . 00 . 00 . 00 . 00 . 00 .oo .oo 

............................................................................................. 

------- -- ------- ------- ------- ------- ------- __----- ----__- ------- ------- ------- 

40 - 80 3 1.73 .97 87 .40 1.73 1.73 . 00 .87 1.73 1.73 

............................................................................................. 
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Table 57. Anchovy l a r v a l  l eng th  groups: Proport ions o f  p o s i t i v e  catches (X); 
s t a t i o n  90.28, a f t e r  the storm. 

Day 

(m)  leng ths  rnm mm rnm rnm rnrn mm mm mm mm 

0 -0.16 7 100.00 28.57 42.86 42.86 .OO 14.29 .OO 14.29 28.57 28.57 

............................................................................................. 
Depth N A 1  1 2 2.5 3 3.5 4 4.5 5 5.5 6 

----_-- -- __----- -_--_-- ---_--_ ------- _-___-_ -_-_--- _------ -__--_- _------ ------- 
0 - 10 6 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
10 - 20 6 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
20 - 30 6 100.00 33.33 83.33 83.33 66.67 83.33 83.33 100.00 66.67 83.33 
30 - 40 6 100.00 . 00 .OO 33.33 16.67 .OO 16.67 16.67 50.00 33.33 
40 - 50 6 83.33 .OO 16.67 33.33 .OO 16.67 50.00 33.33 16.67 33.33 
40 - 80 3 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 66.67 66.67 
80 -120 3 66.67 .oo 33.33 .oo .oo 33.33 .oo 33.33 33.33 .oo 
120-160 3 33.33 * 00 . 00 . 00 . 00 .oo 33.33 . 00 . 00 . 00 
160-200 3 33.33 .oo * 00 .oo .oo .oo .oo .oo 33.33 .oo 
200-400 3 . 00 . 00 . 00 . 00 .oo . 00 . 00 . 00 .oo . 00 
............................................................................................. 
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Table 57. Continued. 

________________________________________----------------------------------------------------- 
Day + Nigh t  

Depth N 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 
(m)  mm mm mm mm mm mm mm mm mm mm 

0 -0.16 13 38.46 46.15 38.66 38.46 61.54 53.85 46.15 76.92 38.46 46.15 

10 - 20 12 91.67 100.00 100.00 100.00 83.33 83.33 50.00 75.00 41.67 66.67 
20 - 30 12 75.00 83.33 91.67 75.00 83.33 50.00 50.00 50.00 25.00 25.00 
30 - 40 11 -00 18.18 18.18 .OO 18.18 27.27 18.18 9.09 .OO 18.18 
40 - 50 12 .OO 8.33 .oo .oo . 00 .oo . 00 .oo .oo . 00 
40 - 80 6 33.33 33.33 50.00 83.33 16.67 16.67 .OO 33.33 33.33 16.67 
80 -120 6 16.67 16.67 33.33 . 00 .oo . 00 . 00 .oo .oo . 00 
120-160 6 . 00 00 . 00 . 00 . 00 . 00 . 00 .oo .oo .oo 
160-200 6 .oo .oo .oo . 00 . 00 .oo .oo .oo . 00 . 00 
200-400 6 .oo . 00 . 00 . 00 . 00 . 00 . 00 .oo . 00 00 

............................................................................................. 

_ _ _ _ _ _ _  -- ___c___ ------- ------- ------- ------- ------- ------- ------- ------- ------- 
0 - 10 12 100.00 100.00 91.67 100.00 83.33 50.00 66.67 66.67 50.00 66.67 

............................................................................................. 
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Table 57. Continued. 

Day 

Depth N 11.5 12 12.5 13 13.5 14 14.5 15 >15 
( m )  mm mm mm mm mm mm mm mm mm 

0 -0.16 7 42.86 28.57 28.57 42.86 28.57 42.86 42.86 28.57 42.86 
0 - 1 0  6 33.33 33.33 33.33 16.67 .oo .oo .oo .OO 16.67 
10 - 20 6 33.33 16.67 16.67 . 00 .oo . 00 .oo .oo . 00 
20 - 30 6 16.67 33.33 16.67 . 00 . 00 . 00 e00 16.67 .oo 
30 - 40 6 . 00 .OO 16.67 . 00 .OO 16.67 .oo . 00 . 00 
40 - 50 6 . 00 .oo e00 16.67 -00 .oo .oo .OO 16.67 
40 - 80 3 .OO 66.67 .oo 33.33 . 00 .OR . 00 .oo 33.33 
80 -120 3 . 00 . 00 . 00 .oo . 00 .oo .oo .oo .oo 
120-160 3 . 00 . 00 . 00 .oo . 00 .oo .oo . 00 . 00 
160-200 3 .oo .oo . 00 . 00 . 00 .oo . 00 .oo .oo 
200-400 3 . 00 . 00 . 00 . 00 . 00 .oo .oo .oo . 00 

..................................................................................... 

------- -- ------- ------- ------- ------- ------- ------- ------- ___-___ __-____ 

c--___---__-_--_____------_---------------------------------------------------------- 
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- le  58. Anchovy l a r v a l  l e n g t h  groups: Minimum values  (numbers pe 
s t a t i o n  90.28, a f t e r  t h e  storm. 

3 100 m 1; 

- - - - - - - 
0 -0.16 
0 - 10 
10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 
80 -120 
120-160 
160-200 
200-400 

-- ------- 
13 6.84 
12 230.90 
12 129.98 
12 14.81 
11 1.46 
12 . 00 
6 7.02 
6 .oo 
6 . 00 
6 f00 
6 . 00 

.---- - 
.oo 

3.40 
2.25 

.oo 

.oo 
* 00 . 00 
.oo . 00 
.oo . 00 

------ - . 00 
16.98 
12.19 

.oo . 00 . 00 

.oo 

.oo 

.oo 

.oo . 00 

------ . 00 
38.85 
8.12 

.oo . 00 

.oo . 00 

.oo . 00 . 00 . 00 

------- ------- ------- ------- ------- ------- . 00 . 00 - 00 . 00 . 00 . 00 
19.50 4.32 2.49 9.95 2.49 2.16 
14.22 16.25 10.35 14.22 4.06 12.19 

.oo .oo .oo .oo .oo .oo . 00 . 00 . 00 . 00 -00 .oo . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .oo .oo . 00 .oo . 00 . 00 .oo . 00 . 00 * 00 . 00 . 00 .oo . 00 .oo . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

------ - - 
0 -0.16 
0 - 10 
10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 
80 -120 
120-160 
160-200 
200-400 

, - - - - - - - - - - 
6 89.88 
6 360.46 
6 462.23 
6 14.81 
5 1.62 
6 .oo 
3 7.02 
3 .61 
3 . 00 
3 .oo 
3 . 00 

----- . 00 
5.57 
2.25 

.oo . 00 

.oo 

.oo 

.oo . 00 . 00 . 00 

------- . 00 
30.65 
17.99 

.oo . 00 

.oo . 00 

.oo . 00 

.oo . 00 

- - - - - -- - 
.oo 

38.85 
20.23 

.oo . 00 

.oo 

.oo 

.oo 

.oo 

.oo . 00 

--- - . 00 
19.50 
17.25 . 00 . 00 

.oo . 00 

.oo . 00 

.oo . 00 

------- - . 00 . 00 
4.32 2.49 

22.42 10.35 
1.85 .oo . 00 . 00 

.oo .oo 

.oo . 00 

.oo .oo . 00 . 00 

.oo .oo . 00 . 00 

. - - - - - - - . 00 
9.95 

20.70 
.oo . 00 
.oo . 00 . 00 . 00 
.oo 
.oo 

. - - - - - - - 
.oo 

2.49 
5.17 

.oo . 00 

.oo 

.70 . 00 . 00 

.oo . 00 

.oo 
2.16 

15.52 
.oo 
* 00 . 00 . 00 
.oo . 00 
.DO . 00 
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Table 58. Continued . 

, 
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3 
Table 59. Anchovy l a rva l  length groups: Maximum values (numbers per 100 m 1; 

s t a t i o n  90.28, a f t e r  t h e  storm. 

10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 
80 -120 
120-160 
160-200 
200-400 -------- 

N 

-- 
6 
6 
6 
6 
5 
6 
3 
3 
3 
3 
3 ----- 

A 1  1 
lengths  

600.27 
1572.98 
1876.13 
1091.53 

11.41 
8.07 

15.64 
6.20 

.56 

.oo . 00 

------- 

. - - - - - - - - 

2 
mm 

- - - -- -- 
228.21 
217.28 
253.54 

56.78 
1.63 . 00 

.oo . 00 . 00 . 00 

.oo 
- - - - - - - - 

2.5 
mm 

28.99 
209.88 
205.05 
69.40 . 00 

.oo 
2.46 

.oo 

.oo 

.oo 

.oo - - - - - - - - 

3 
mm 

72.46 
365.43 

- - -- - -- 

236.53 
79.59 

.oo 

.oo 
4.93 

.oo . 00 

.oo 

.oo - - - - - - - - 

3.5 
mm 

43.20 
155.88 
195.58 

86.23 
00 

1.64 
1.42 

.73 . 00 . 00 . 00 

- - - -- - - 

-------- 

4 
mm 

86.40 
238.55 

- - - - - -- 

222.62 
144.02 

3.45 
1.61 
2.13 

.oo . 00 . 00 

.oo --------- 

4.5 
mm 

68.21 
132.26 
222.75 

68.22 . 00 
.oo 

4.98 
1.13 . 00 

.oo . 00 

- - - - - -- 
5 
mm 

61.39 
174.78 
228.18 
164.87 

1.63 
3.23 
2.84 
3.38 

.56 

.oo 

.oo 

------- 

.-------- 

5.5 
mm 

61.39 
66.13 

233.61 
41.69 

1.62 
.oo 

1.42 
.oo . 00 
.oo . 00 

------- 

.-------- 

160.60 
125.07 

2.19 
1.61 
1.40 

.oo . 00 
* 00 . 00 

. - - - - - - - 
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Table 59. Continued. 

............................................................................................. 
Day + Night  

(rn) mrn rnm rnrn rnrn mm mrn rnrn rnm rnm rnm 

0 -0.16 13 51.66 78.72 17.22 54.12 13.77 27.29 20.46 64.67 64.67 97.01 

............................................................................................. 
Depth N 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 

------- -- ------- ----___ --____- ---__-_ _------ ------- --_---- ------- ------- ------- 
0 - 10 12 32.31 82.66 33.44 70.85 25.08 47.24 16.07 13.77 5.57 9.45 
10 - 20 12 108.66 76.06 73.22 68.49 47.24 28.34 11.81 21.26 24.73 13.49 
20 - 30 12 62.54 128.86 28.43 41.69 13.27 30.32 9.48 9.48 5.69 6.31 
30 - 40 11 .OO 4.89 1.79 .OO 1.71 1.90 1.71 2.77 -00 1.46 
40 - 50 12 .OO 1.61 .oo .oo .oo .oo . 00 . 00 .oo . 00 
40 - 80 6 4.97 3.55 1.64 1.42 .65 .89 . 00 .71 1.40 1.42 
80 -120 6 .97 1.22 1.13 .oo .oo . 00 .oo . 00 .oo . 00 
120-160 6 . 00 . 00 . 00 .oo . 00 . 00 . 00 . 00 . 00 . 00 
160-200 6 .oo .oo .oo .oo .oo . 00 .oo 00 .oo .oo 
200-400 6 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 .oo ............................................................................................. 

__-_____--_____--____________________L__----------------------------------------------------- 

N igh t  

(m) rnrn mm mrn rnrn mrn mrn rnrn mrn rnrn mrn 

............................................................................................. 
Depth N 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 

------- -- ------- ------- ------- -_____- ______- ------- ------- __-____ _------ ------- 
0 -0.16 6 18.19 13.64 6.89 10.33 13.77 27.29 20.46 18.19 8.61 14.49 
0 - 1 0  6 16.72 82.66 33.44 70.85 25.08 47.24 13.93 12.44 5.57 9.45 
10 - 20 6 108-66 76.06 73.22 68.49 47.24 28.34 11.81 21.26 24.73 13.49 
20 - 30 6 62.54 128.86 28.43 41.69 13.27 30.32 9.48 9.48 5.69 6.31 
30 - 40 5 .OO 4.89 1.72 . 00 .OO 1.63 . 00 . 00 . 00 . 00 
40 - 50 6 -00 1.61 .oo .oo .oo .oo .oo .oo .oo .oo 
40 - 80 3 .70 .OO 1.64 1.42 . 00 . 00 .oo .OO 1.40 . 00 
80 -120 3 .oo .OO 1.13 .oo .oo .oo .oo .oo .oo .oo 
120-160 3 . 00 . 00 . 00 * 00 . 00 . 00 . 00 .oo . 00 . 00 
160-200 3 . 00 .oo .oo .oo .oo .oo .oo .DO .oo . 00 
200-400 3 . 00 . 00 . 00 . 00 . 00 . 00 .oo . 00 . 00 . 00 
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Table 59. Continued. 

Depth 
(rn) 

0 -0.16 
0 - 10 
10 - 20 
20 - 30 
30 - 40 
40 - 50 
40 - 80 
80 -120 
120-160 
160-200 
200-400 

- - - - - - - 

------- -- 

N 11.5 
mrn 

-- ------- 
7 105.09 
6 4.38 
6 2.02 
6 2-08 
6 . 00 
6 . 00 
3 . 00 
3 .oo 
3 . 00 
3 .oo 
3 . 00 

.------------ 

12 
rnrn 

- - - - - -- 
145.51 

3.40 
1.70 
5.56 

.oo . 00 
1.29 

.oo . 00 . 00 
00 -------- 

12.5 
rnrn 

72.76 
2.30 
2.02 
3.30 
1.39 

.oo . 00 

.oo 

.oo 

.oo . 00 

- - - - - -- 

- - - - - - - - 

13 13.5 
rnrn rnrn 

64.67 48.50 
2.30 .oo . 00 . 00 

.oo .oo . 00 .oo 
1.30 .oo 

.65 . 00 

.oo . 00 . 00 . 00 . 00 .oo 

.oo .oo 

------- ------- 

---------------- 

14 
rnrn 

16.17 . 00 . 00 
.oo 

1.39 
.oo . 00 
.oo . 00 
.oo . 00 

- - - - - -- 

- - - - - - - - - 

14.5 
mrn 

15 
rnrn 

>15 
rnm 

8.08 . 00 . 00 
.oo . 00 . 00 . 00 
.oo . 00 
.oo . 00 

.-------- 

16.17 
.oo . 00 

2.08 
.oo . 00 . 00 
.oo . 00 
.oo . 00 

. - - - - - - - - 

12.57 
2.30 . 00 

.oo . 00 
1.44 

.65 

.oo . 00 

.oo . 00 .------- 
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